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GROWTH OF AMERICAN MERCHANT MARINE. 
The growth of our merchant marine is slow, and is 
no sense commensurate with our phenomena! ad- 
Vancement in manufactures and commerce. At the 
it is a fact worthy of note that the docu- 
of the United States on June 30, 1903, 
time in our history, exceeded 6,000,000 
register, comprising 24,425 vessels of 6;- 
tons. These figures do not include 
of 74,990 gross tons. The tctal shipping 
Kingdom for 1902 was 20,258 vesseis of 
(vessels of British colonies num- 
met tons). On January i, 1902, 
of the German Empire was 6,024 
551 gross tons. The shipping of the 
m and Germany is largely employed in 
foreign trade. The shipping of the United 
is almost wholly a part of our domestic trans- 
portation system. On June 30, 1903, 5,141,037 gross 
tons were engaged in transportation and coastwise 
trade, 879.264 gross tons were devoted to foreign 
traiie, and 67,044 to fisheries. The distribution of 
our tonnage on June 30, 1903, was: Atlantic Ocean, 
2,157,378 gross tons; Pacific Ocean, 812,179 gross tons; 
the Great Lakes, 1,902,698 gross tons; Mississippi sys- 
tem, 215,095 gross tons. Our shipping on the Pacific 
has increased more rapidly than on the Atlantic. In 
regard to motive power, 3,408,088 gross tons were 
propelled by steam and 1,965,924 gross tons were sail- 
ing vessels, and 713,333 gross tons of canal boats and 
barges were variously propelled. As regards the ma- 
terials of construction, 2,440,247 gross tons were of 
fron ‘and stee! construction, and 3,647,098 gross tons 
were of wood. 

During the years 1902 and 1903, nearly 100,000 tons 
of large ocean-going steamers have been added to our 
registered fleet. 

The ‘subject of the losses of vessels from various 
¢auses is a most important one. During the year 
ending June 30, 1903, 487 vessels of 107,084 gross tons 
were reported. : 

The very heavy percentage of loss of steamers by 
fire discloses unsatisfactory attention to duty in the 
hold or insufficient fire apparatus, or both. For com- 
parison of,the relative losses of the merchant shipping 
of the United States and foreign nations, the most 
complete figures are those of the Bureau Veritas. 
They cover only sea-going steamers of over 100 gross 
tons and seaoing sail vessels of over 50 net tons. 
The proportion of foreign vessels on the ocean is so 
great and of American vessels so smal! that the figures 
do not clearly disclose the relative security of naviga- 
tion under various flags and laws. Figures show that 
Ameérican sea-going vessels from 1896 to 1903 have 
been fess lable to accident but more liable to total 
loss than foreign steamers, while American sea-going 
sail vessels have been more liable both to accident 
and loss than foreign sea-going sail vessels. 

The losses of both steamers and sail vessels of all 
nations are due, of course, more to stranding than to 


“ESTEE 
ie 


FtEL ESE 
iB 
zi 


of foreign steamers are 44 per cent, and the 
of foreign sail vessels 56 per cent. There is a 
reason why American vessels are more liable 
ing than the vessels of other nations which 

conduct the world’s deep-sea trade. American vessels 
Gre seldom found in mid-ocean on long voyages. Their 
uu usually along our own coasts in the domestic 

‘im trade with nearby countries. The excel- 
system of the American coast and care 
ution have thus overcome liability to accident 
© nature of our trade along the coasts. Col- 
ms totally from stranding im that, for its 
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prevention, one must look to the navigating officers. 
The figures show that superior care and intelligence 
are possessed by the navigating officers of American 
steamers. 








ELECTRICITY IN KOREA AND JAPAN. 

Particular attention is called to the development of 
the electrical industry in Asia by the present war be- 
tween Russia and Japan, and especially to that part 
of it which Americans have established. American 
engineers and capitalists were the pioneers in Korea 
and Japan in introducing electrical plants for lighting 
and power production, and even throughout southern 
Manchuria—the disputed territory that brought on the 
present war—more American electrical machinery is 
found than that of any other nation. The effect of 
the war upon Korea must inevitably prove momentous, 
and far Eastern representatives of American electrical 
concerns are anxiously watching the progress of 
events. 

In the event of Japan proving victorious, Korea will 
undoubtedly become a fertile field for the exploitation 
of American electrical machinery. Japan, instead of 
discouraging American manufactures in Korea, would 
distinctly favor their introduction. It may not be 
generally known that the largest single electrical 
plant in Asia was built by an American firm, and that 
the consulting engineer was a Japanese graduated 
from the Massachusetts Institute of Technology. This 
plant is known as the Seoul Electric Company, a 
Korean organization which holds the property under 
mortgage. The plant furnishes arc and incandescent 
lights for the city of Seoul, and operates over twelve 
miles of overhead trolley railway. Seoul since the 
establishment of, this plant has assumed quite a metro- 
politan appearance, and in some respects it is a city 
more progressive than most of the Asian towns. Alto- 
gether, some 1,500 incandescent lamps are used to light 
it, and half as many more arc lights in the streets. 
The public buildings and private houses and offices 
have gradually adopted the electric light, and one sees 
electricity everywhere in the evening. At first the 
opposition to railways and electric lights was so pro- 
nounced that few natives would patronize them, but 
conditions have rapidly changed for the better under 
Japanese influences. Certainly in this respect the Jap- 
anese have helped the Americans to open Korea in a 
most satisfactory way. The machinery and equip- 
ments of the railway and lighting apparatus are all of 
American pattern. There are two doublecurrent gen- 
erators made by a Pittsburg firm and the boilers are 
of the water-tube type. High-voltage alternating cur- 
rent is used. A direct current of 550 volts is produced 
by the generators for operating the railway, and the 
alternating current is employed for the city lighting. 
The extension of the plant in the past year has been 
proposed, and but for the war it would have been near- 
ly doubled in capacity. American and Japanese en- 
gineers were drawing pians for extending the railway, 
and for introducing the electric lighting to the 
suburbs; but nothing will probably be done now until 
after the war. 

Should Japan defeat Russia and hold Korea, the 
peninsula empire would become one of the most fertile 
fields for electrical development in the Far East. At 
Chemulpo there is a smaller electrical plant for light- 
ing and power purposes, and, as the seaport of the 
capital of the country, this would prove an important 
field for introducing American electrical machinery. 
On the southern coast of Korea, Fusan has one or two 
American electrical plants, and electric railways run- 
ning from there to Masampo and Tongi along the coast 
have been proposed. Masampo is the nearest good port 
that the Japanese can reach, and every effort will be 
made to develop it and establish direct connections 
with the lower end of the proposed steam railroad 
running from Fusan to Seoul. 

Telephones are also largely being used in Korea. 
In the foreign quarters of Seoul a city telephone sys- 
tem has been inaugurated recently, and the natives 
are gradually making use of it. The Japanese army 
of occupation, according to recent reports, are extend- 
ing the service so as to connect all parts of the army 
with headquarters. In China telephones have been 
introduced by the German, French, and English resi- 
dents, and in Korea the American telephone apparaius 
is almost exclusively used. 

Japan is an excellent market for American elec- 
trical machinery and instruments, as shown by con- 
sular and other reports. Electrical instruments last 
year were exported to Japan to the value of $26,781, 
and electrical machinery sent to the little island 
empire reached a total valuation of $70,592. These 
amounts may not seem large, but considering the con- 
dition of the country last year, and its gradual open- 
ing to the influences of American ideas, the exports 
of electrical goods showed gratifying encouragement. 
Boilers and machinery that had more or less direct 
connection. with the electrical trade were exported to 
Japan from this country to something like $175,000 
more, than that of exclusive electrical apparatus. 
Orders for American electrical goods for the current 
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year had been placed in this country, dependent upon 
the outbreak of hostilities. 

Japan is a field that will show increasing demand 
in the next decade for American machinery and elec- 
trical apparatus. The Japanese engineers and elec- 
trical experts educated in this country are opening 
the way tor a steady demand for our products. it 
the present war should prove favorable to Japan, an 
unexampled trade demand for American electrical 
machinery will follow. Electrical railways will be 
projected in a dozen different centers of the island 
empire, and with their special predilection for Ameri- 
can goods the Japanese will undoubtedly place most 
of their orders in this country. We have even built 
up a good trade in automobiles jn that distant land, 
and a number of American electrical automobiles were 
shipped to Japan just prior to the war. Copper wire 
for electrical construction work has become a con- 
siderable item Of export to Japan, and the figures fur- 
nished by our consuls indicatg that nearly every line 
of electrical equipment will receive a new impetus 
when the war @hds. Meanwhile, agents of the large 
electrical compéfiies are watching the development of 
events, ready With accustomed American vigor to 
open a trade campaign in Korea and Japan that will 
mark a new era in our exports to the Far East. 
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THE POLAR REGIONS. 

National emulf&tion, more particularly since the 
great success of Nansen, seems to have played the 
chief réle in all the recent researches undertaken in 
the vicinity of thé poles. 

No fewer than three expeditions were organized in 
1902 for the main purpose of reaching the North Pole. 
Otto Sverdrup, the Norwegian, with Nansen’s old 
ship, the “Fram,” started in through Smith Sound; 
Lieut. Robert E. Peary, of the United States navy, 
pursued a like course; while Mr. E. B. Baldwin, also 
an American, selectéd Franz Josef Land as his point 
of departure, although Prince Luigi, of Savoy, had 
only just vainly attempted it. 

The expedition led by Capt. Sverdrup was incon- 
testably the most succéssful, says Dr. Herman Haack 
in his Geographen Kalender. As early as 1898 his 
expedition was already Under way. He spent the first 
winter north of Cape Sabine, where, by means of ex- 
tended sledge journeys, hé explored the fiords of Hayes 
Sound, in the following spring even advancing as far 
as the west coast of Ellesmereland. Finding the ice 
conditions no more favorable in 1899 than in the pre- 
vious summer, he abandoned forthwith his former plan 
and fixed upon Jones Sound &s the starting point for 
his investigations, in the hope of finding on the west 
coast of Ellesmereland a better and freer water course 
to the north than the narrow neck of Smith Sound 
can afford, which is so easily obstructed by the pack 
ice from the Pole. Sverdrup met with difficulties also 
in Jones Sound, for he could push no farther forward 
than Inglefeld had reached in 1852, and so he took up 
bis second winter quarters at the point where the 
coast of Ellesmereland seemed to bend northward, 
under north latitude 76 deg. 29 min. and west longi- 
tude 84 deg. 24 min. 

The sledge journeys of the fall of that year estab- 
lished the fact that Ellesmereland extended much far- 
ther westward than was supposed, and was separated 
from North Kent only by the Belcher Channel, a small 
arm of the sea. In the spring of 1900 Sverdrup con- 
tinued the exploration of the west coast of Ellesmere 
land, where he discovered a deep fiord, while his 
assistant, Isachsen, examined a large body of land 
lying to the west of it. 
ice in August, the passage through Jones Sound was 
continued, but the ship was soon fast again in the 
Belcher Channel near the westernmost point of Elles- 
mereland, and Sverdrup established his third winter 
quarters under latitude 76 deg. 48 min. and longitude 
89 deg. The fall of 1900 and the spring of 1901 were 
devoted to sledge journeys. 

Sverdrup himself continued his exploration of Elles- 
mereland, examining anew and more thoroughly the 
fiord which he discovered the year before, after which 
he turned northward and succeeded in reaching the 
most westerly point occupied by him in the spring of 
1899 to Which he had then proceeded from Smith 
Sound. 

Isachsen proceeded westward and discovered north 
of North Cornwall two larger islands, exploring their 
southern coasts till they turned toward the north. 
Under latitude 79 deg. 30 min. and longitude 106 deg., 
he reached his farthest western limit, from which 
point neither to the west nor to the north was any 
land visible, and from the character of the floating ice 
it was not probable that any land existed in either 
direction. 
North Devon was explored in boats. 

All attempts to get the “Fram” out of the ice having 
failed, Sverdrup was compelled to pass a fourth win- 
ter in 1901-2 in this region, during which other ex- 
tended sledge journeys were undertaken. 
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farthest point attained by Lieut. Aldrich, of the Eng- 
lish Polar Expedition of 1875-76 on the west coast of 
Grinnell Land coming down from the north. He was 
not successful, however, though hg penetrated as far 
north as 80 deg. 37 min., which was but a short dis- 
tance from the goal. Sledge journeys undertaken by 
other participants in the expedition resulted in the 


exploration of the west coast of North Devon. In the 
beginning of August, 1902, when the “Fram” was 
again free from ice, Sverdrup started immediately 


upon his homeward way, reaching Stavanger on the 
19th of September. The chief result of this expedi- 
tion was the discovery of large land areas west of 
Ellesmereland; and since the discovery of Franz 
Josef Land no such extension of our knowledge of 
these regions has been signalized. 

Lieut. Rebert N. Peary, U. S. N., conceived a plan 
of reaching the North Pole by sledge journeys, accom- 
panied by no one but Esquimaux and his black ser- 
yant Henson. For this purpose it became necessary 
to establish, well to the south, a point of departure 
that could be reached every year by a ship, which 
should supply fresh provisions and new outfittings, 
that were to be pushed toward the north and deposited 
in caches along the coast. The weak point of the 
scheme lay in the fact that the advance to the farthest 
points already reached required so much time for so 
small a sledge erew, that further penetration into the 
unknown must be undertaken at an advanced season 
of the year, when the stability of the ice made such 
a movement questionable. The winter of 1898-99 
Peary passed at Etah on the eastern shore of Smith 
Sound, in order to interest the aborigines in his plan, 
buy dogs, and perfect other preparations. After his 
ship, the “Windward,” reached him with fresh sup- 
plies in the fall of 1899, he was transported to Cape 
Sabine, which he had fixed upon as the starting point 
and base of the expedition. Here he passed the winter 
of 1899-1900. In the spring of 1900 he undertook a 
sledge journey straight across Ellesmereland, and in 
the fall of that year established a line of depots 
toward the north. In the spring of 1901 he made the 
first energetic move toward the Pole, which led him 
from Grant Land in the direction of Greenland. He 
passed the most northern point, 83 deg. 24 min., 
reached by Lockwood in the Greely expedition of 
1882, and fixed, under latitude 83 deg. 39 min., the 
northern extremity of Greenland. He followed the 
coast toward the east until it began to bend decidedly 
to the southeast in the direction of Independence Bay, 
thus establishing the insular nature of Greenland. 

On his return ne made a dash for the north and 
reached 83 deg. 50 min., the highest point thus far 
attained on the American side of the polar archipelago. 
During the spring of 1902, Peary even exceeded this. 
Starting from Cape Hekla, the northernmost point 
of Grant Land, he proceeded over the ice as far as 
84 deg. 17 min., while Capt. Markham in 1876 suc- 
ceeded only in reaching 83 deg. 20 min. from this side. 
From the European side, however, Capt. Cagni, of 
the Italian expedition, starting from Franz Josef 
Land, attained the advanced position of 86 deg. 34 min. 

Peary was obliged to make his dash in April, and, 
as was the case with Markham, he found the ice in a 
very unsatisfactory condition; the immense hummocks 
of compressed drift-ice increased the difficulties of 
travel for both dogs and men. Tlrere were no traces, 
however, of the unchangeable paleocrystic ice men- 
tioned by Markham, for on the return Peary met with 
humerous open places and channels which caused 
serious delays. No land was visible to the north of 
either Greenland or Grant Land. In spite of the un- 
successful termination of his expedition, Peary is 
still convinced that the best point of departure is 
from the American side of the archipelago, and, more- 
over, that, with an early start from Grant Land, the 
Pole may be reached by sledge. Though Sverdrup 
and Peary added to our knowledge of the Polar regions, 
the third expedition fitted out by Mr. Ziegler, an 
American, and under the direction of Mr. Baldwin, 
who started from Franz Josef Land for the Pole, was 
closed without definite results. Several small islands 
were discovered; the hut in which Nansen and Johan- 
sen lived in 1895-6 was again found; some scientific 
events were noted; meteorological sketches and photo- 
graphs of the Northern Lights were made; and yet 
the finality of the expedition was a fiasco. No earnest 
attempt to reach the Pole was made. Serious frietion 
between Baldwin and Fridtjof, the sailing master of 
the expedition, is responsible for the unsuccessful 
termination. 

Among the most important of the Polar expeditions 
is that led by Baron Toll, a Russian, for the discovery 
and exploration of the island either existing or sup- 
Posed to exist to the north of the New Siberian Islands. 
Having twice before, in 1886 and 1894, visited the 
Northernmost of these islands, Toll left Europe again 
in 1900 in the steamship “Sarja” upon a similar quest. 
Upon entering the Sea of Kara, he did not pick up the 
Ship which was bringing him coal, and since both the 
Condition of the ice and the open sea were favorable 
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Tscheljuskin, the extreme northern point of Asia, and 
the intended termination of the first summer’s journey, 
was not reached, but the condition of the ice com- 
pelled him to put into Colin-Archer haven at the en- 
trance to the Taimyr Straits on September 26, where 
he passed the winter. 

Failing in two attempts to gain the mouth of the 
Jenissei by crossitf the land, Lieut. Kolomeizoff finally 
reached it by following the coast. During the spring 
of 1901, the extent of Taimyr Bay was carefully ex- 
plored upon sleds, and through the discovery of the 
hut in which Lapten spent the winter of 1840-1, as 
well as by reaching the most northern station of the 
Middendorf expedition of 1843, the mouth of the 
Taimyr River was definitely fixed. The “Sarja” could 
not proceed till August 25. Cape Tscneljuskin was 
safely rounded and the course set for the location 
where, according to Toll’s observation in 1886, the 
distant Polarland, seen as early as 1811 by Sannikow, 
to the north of Kotelny, ought to be. This point was 
passed without sighting the supposed land, and a few 
miles before reaching Cape Emma, the southernmost 
point on Bennett Island, discovered by the “Jeannette” 
expedition, the ice became so packed that further 
progress northward was impossible. On the return 
voyage the ship cruised again in the vicinity of the 
supposed Sannikow land, but without sighting it. On 
September 24, 1901, the “Sarja” froze in at the island 
of Kotelny in Nerpitscha Bay, where the expedition 
passed the winter. Whether or not Sannikow and Toll 
were deceived as to what they saw cannot yet be 
determined. It is quite possible that they may have 
miscalculated the distance and that the island may lie 
farther north in a section not touched even by Nan- 
sen's drift in the “Fram” during the long winter night 
of 1893-4. 

Unable to get coal from the Lena River, the “Sarja” 
became unfit for long journeys; accordingly Toll re- 
solved upon sledge journeys to the north, similar to 
those undertaken from the “Fram” by Nansen. The 
geologist Birula began such a journey May 11, intend- 
ing to explore the largest of the New Siberian Islands. 
On June 5 Toll followed him, accompanied by the 
astronomer Seeberg and two Jakuts, but touched only 
at the northernmost point, Cape Wyssoki, which he 





’ left on July 13, crossing the ice for Bennett Island. 


Toll left Lieut. F. Mattheissen in charge of the 
“Sarja,” but August 21 arrived before any earnest 
effort could be made to proceed to New Siberia and 
Bennett Land to bring back the sledge parties. About 
Kotelny and Faddejew the ice was so thick that these 
islands could be passed neither to the north nor the 
south; and since the open season was fast drawing to 
a close, Mattheissen brought the “Sarja” back to the 
Lena, where he anchored in the bay of Tiksi Septem- 
ber 8. Being too deep of draft to steam up the river, 
the “Sarja” was abandoned, and the crew, together 
with the scientific collection and instruments, were 
transferred to Jakutsk on the small steamer “Lena.” 

It was expected that Toll and Birula would return 
to the mainland at the beginning of winter, but Birula 
returned in 1903, in good health, without having seen 
Toll. Perhaps the condition of the ice between Ben- 
nett Land and New Siberia prevented Toll’s return, 
and it was held that he would attempt it again in the 
spring of 1903. 
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CARBIDE AND ITS COMMERCIAL 
DEVELOPMENT. 

The wonderful simplicity of the reaction of water 
on calcium carbide te produce acetylene gas has doubt- 
less struck almost every student who has had occasion 
to generate the gas. The important effect which Will- 
son’s discovery of electrically producing calcium car- 
bide in commercial quantities.will have upon the gas 
industry of the civilized world, an effect which is due 
in part at least to this very simplicity of producing 
the gas, may well be shown by tracing the develop- 
ment of the carbide and acetylene industries in 
Germany. 

There are about eight thousand acetylene installa- 
tions, of all capacities, in active operation at the 
present time in that country. 

Acetylene is coming into use for driving gas 
engines; 5.65 cubic feet develop 1 horse-power, for 
the development of which 21.19 cubic feet of coal- 
gas are required. The small weight of carbide needed 
for the production of a given illumination gives 
acetylene an advantage over other illuminants for 
colonial and military uses, where the cost of transport 
forms an important item. The high temperature of 
2,700 degrees of the acetylene Bunsen flame renders 
it valuable for soldering purposes. For miners’ and 
other portable lamps a portable acetylene generator 
is now largely used. Acetylene is also adopted in 
factories and other places where colors have to be 
distinguished and compared by artificial light. In- 
vestigations on the Elbe have shown that acetylene 
is very suitable for lighthouse illumination and for 
signaling at sea. Carbide containing a high percent- 
age of phosphorus is useful for destroying parasites 
on vines. 
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The symbol ef the two-headed eagle is considered by 
some heralds to be merely the result of the heraldic 
practice of “dimidiation,” which crept into English 
heraldry during the reign of Edward 1. Dimidiation ; 
was simply a child's way of impaling two coatsof-arms 
on the same shield by the primitive method of cutting 
each in half and taking the dexter half of one and the 
sinister half of the other and placing them back to 
back, as it were. Strange two-headed beasts naturally’ 
resulted, as, for instance, when a lion and an engle 
were halved and joined together, and the griffin is 
supposed to have been evalyed from two lions rampant 
by dimidiation. It robs the two-headed eagle of half 
its terrors to know that it owes its origin to this sort - 
of child's play. The gryphon and mock turtle that 
went out to sea with the whiting are far more serious 
creations, i 

Dr. Jules Rehns, of Paris, has been carrying out 
several experiments to ascertain the precise effects of 
radium burning upon the skin. If the rays of one- 
sixteen-hundredth part of an ounce of radium bromide 
are applied no pain is experienced, nor is there any 
mark left at the time of application, but twenty-four 
hours later a red mark appears, remains for a fort»i¢ht, 
fades, and leaves behind a scar similar to that of a 
burn. If the application be continued for ten minutes 
instead of five, the mark becomes visible in eighteen 
hours. Ulceration does not occur unless the radium 
has been applied for at least an hour. If the spot thus 
caused is treated medically, suppuration may be pre- 
vented and the wound cured in six weeks or twe 
months. But if it is not attended to, it gathers, be- 
comes painful, and lasts an indefinite period, Some 
of these wounds or burns, caused three months ago by 
one hour’s application of radium, still show no signa 
of healing. Moles can be destroyed by applying the 
radium for ten minutes. < 

Glass is known to be blackened under the influence 
of radium rays, the same phenomenon being observed 
in the case of quartz. The coloration produced by 
radium will disappear, not only under the influence of _ 
heat, but at ordinary temperatures as well, N. Geor- 
giewski, in a paper recently presented to the Russfap 
Physico-Chemical Society, has investigated by a pho- 
tometric method the absorption of glasses and of quartz 
colored by radium rays, as well as its diminution in 
coloration with time, this diminution being repre 
sented by a logarithmic curve. The author deseribes 
his experiments made on quartz, mica, gypsum, and 
other bodies, showing the alteration of the optical pro- 
perties of these materials, as occurring under the in- 
fluence of radium rays. Mica, being placed between 
crossed Nicol prisms, shows an alteration in the chro- 
matic polarization in the portion which formerly was 
exposed to the action of radium rays, this alteration 
disappearing as soon as the specimen is heatéd, Gyp- 
sum and fluorspar, while showing the same alterations _ 
of the optical properties, are not blackened under the 
influence of radium rays. 

In order to show the diffusion of the emanation from 
radium bromide, a long tube was used, the internal 
surface of which was coated with a layer of sidobiende 
(zinc sulphide). On connecting the apparatus with a 
test tube containing a solution of radium bromide, a 
luminescence was feund to appear, and to be propagated 
throughout the tube. On repeating Ramsay's exper!- 
ments, Th. Indricson (see paper read before the Rus- 
sian Physico-Chem. Society) found the yellow helium ° 
line not to coincide with the ‘yellow line of the spec- 
trum given by the emanation, but to lie between the 
two yellow lines of the emanation. If the coll of pipe 
communicating with the tube was dipped into lique- 
fied air, a strengthening cf the lines corresponding to 
the helium line was noted in the spectrum of the 
emanation; while between the two yellow lines above 
referred to, a third line coinciding with the yellow 
line of helium would appear, The lines of helium do 
not exist in the spectrum given by the emanation of a 
freshly-prepared tube, but appear only afterward. On 
observing the gases set free on the dissolution of ra- 
dium bromide, it was observed that the helium lines 
did not appear as long as the spectrum tube preserved 
its phosphorescence in the dark, After four days, this 
phosphorescence would disappear, while the lines of 
helium were noted in the spectrum. 





A pipe line 280 miles long, built for the purpose of 
conveying oil from the Kern River district to a ship- 
ping point on San Francisco Bay, was recently com- 
pleted and opened for service, when a very unexpected 
difficulty was encountered, The oil is so heavy that it 
moved through the pipe at a sluggish rate of speed; 
which makes this method of transporting the ofl im- 
practicable unless some improvement in the process 
can be devised. The oil was five days traveling the 
first thirty-seven miles, when it was decided to abandon 
the work. It has been decided to make the experiment 
of heating the oil to a point of about 120 degrees, and | 
at the same time the number of pumping stations will 
be greatly increased. 














THE FIRST AMERICAN AUTO-BOAT CONTEST. 

Auto-boat racing made its first bid for public favor 
on Decoration Day. The was held under the 
auspices of the Manhasset Bay Yacht Club, of Port 
Washington, L. I. Of the strictly auto class there 
were four starters, and in addition there were eight 
other power boats of different sizes and speeds. While 
the number of competitors fell below. expectations, the 
result demonstrated the fact that auto-boat racing is 
destined to hereafter occupy an important place in 
the list of national sports. 

The four auto-boats were divided into two classes. 
In class R, for boats from 70 to 80 feet, the only 
entry was the “Japansky,” a handsome white boat of 
40.99 horse-power and a racing rating of 70.65 feet. 
Her waterline measurement was 38 feet, 11 inches. 
The Gas Engine and Power Company and Seabury & 
Co., of Morris Heights, N. Y., are responsible for 
both hull and engine. Her owner is F. H. Waldorf. 


event 
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for a contest. Unfortunately, the “Standard” had one 
of her screws disabled, and the Vanderbilt entry dam- 
aged her rudder while making a quick turn to avoid 
a collision. In the race itself the “Shooting Star” 
did not finish. 

The “Miss Swift,” the only entry in Class H, for 
open boats, did good work. Fitted with a Buffalo 
engine of 26.09 horse-power, she covered the course 
in 1:29:57. A peculiar feature of “Fiat No. 2” was 
the gun-like conning tower, shown in the illustration 
accompanying this article. The helmsman looking 
through the long tube steers his boat, while at the 
same time he is protected from the spray thrown 
up by the sharp bow. 

Outside of the strictly auto class there was a fair 
showing. The “Allure,” fitted with a Craig engine of 
58.90 horse-power; the “Ardis,” with a Buffalo engine 
of 10.81 horse-power; the “Flash,” with a Buffalo en- 
gine of 16.22 horse-power; the “Javelin.” with a Stand- 
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CLASS &, 
Start, 2.40 P. M. Course, 19% knots. 
Elapsed 
Finish. Time. 
Boat and Owner. Rating. H.M. 8. H.M. 8, 
“Flat No, 2,” C. H. Tangerman.. 65.05 3 53 28 1 18 23 


“Shooting Star,” H. A. Lozier... 62.06 Did not finish. 
“Panhard,” A. Massanet ........ 54.52 402 49 1 22 49 
“Panbard’s” corrected time..... . 1 16 43 
CLASS A. 
Start, 2.50 P. M. Course, 19% knots, 
Elapsed 
Finish. Time, 
Boat and Owner. Rating. H.M. 8. H.M. 8. 
“Allure,” Alexander Stein 50.97 432 06 1 42 06 
CLASS H. 
Start, 2.50 P. M. Course, 19% knots. 
Elapsed 
Finish. Time. 
Boat and Owner. Rating. H.M. 8. H.M. 8. 
“Miss Swift,” Robert Jacob. . 56.07 41957 1 29 57 











“Japaasky ’; Owner, F. H. Waldorf; Winner in Class R. 




















“Miss Swift’; Owner, Robert Jacob: Winner in Class H. 


























“Hard-Boiled Egg” «Can’t Be Beat); Owner, W. K. Vanderbilt, Jr.; Disabled. 


the 
6 min., 


the 
knots In 1 hour 


This boat easily carried off honors of day, 
traveling over a course of 19', 
and 29 sec., or at the rate of 17.6 knots or 20.3 miles 
per hour. 

The next class, 
feet, had two starters, the “Fiat No. 2,” C 
man owner, with a Fiat engine of 35.17 horse-power, 
racing rating of 65.05 feet, and waterline length 
of 22.88 feet; and the “Shooting Star,” H. A. Lo 
sier owner, fitted with a Lozier engine of 24.30 
horse-power and 62.06 rating. The Panhard boat, 
although im a lower class, was moved up to com- 
pete with the first two. The latter's dimensions 
were: engine 18.71: horse-power, rating 54.52 feet. A. 
Massanet is the Panhard’s owner. Two other auto- 
boats that were on hand but did not start were the 
“Standard,” of 86.5 rating, and W. K. Vanderbilt, 
Jv’s “Hard-Boiled Eeg,” of 69.15 rating. The mo- 
tive power of the latter is a Mors engine taken from 
one of Mr. Vanderbilt's: cars. Both the “Standard” 
and “Hard-Boiled Egg,” in short dashes before the 


‘ ‘Pacing began, showed remarkable speed and ability. 
and gave promise of exciting sport when keyed up 


for boats over 60 and not over 70 


H. Tanger- 





THE FIRST AMERICAN AUTO-BOAT CONTEST. 


ard engine of 16.36 horse-power, and the “Queen Bess,” 
with a Standard of 27.14 horse-power, started over the 
full course. A shorter course of 9 knots was covered 
by the “Nada,” with a Giant engine of 3.03 horse-power, 
and the “999,” with a Strilling engine of 4.26 horse- 
power. 

To those who had not seen auto-boats perform, a 
surprising feature was the facility with which they 
were handled. The boats were easily controlled, 
being started and stopped quickly and turning read- 
ily in a comparatively small space. To the uniniti- 
ated, the way in which these craft were sent dashing 
around the crowded harbor seemed the height of 
recklessness, and reminded one strongly of automobile 
race meets. While the day passed off without serious 
accident, it is apparent that in future races a stricter 
enforcement of reasonable rules must be insisted upon. 
The following tables will be of interest: 

CLASS R. 


Start, 2.40 P. M. Course, 19% knots. 
Elapsed 
Finish Time. 
Boat and Owner Rating. H.M. 8. H.M. 8. 
‘Japansky,” F. H, Waldorf 70.65 34629 1 96 29 


“ Fiat No. 2”; Owner, C. H. Tangerman; Winner in Class S. 
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CLASS I. 
Start, 2.50 P. M. Course, 19% knots. 
Elapsed 
Finish. Time. 
Boat and Owner Rating. H.M. 8. H.M. & 
“Ardis,” R. M. Haddock 45.54 44116 1 51 16 
“Flash,” Alexander Stein 44.74 455 10 205 10 
“Javelin,” C. W. Lee 41.50 45635 2 06 85 
CLASS Cc, 
Start, 2.55 P. M Course, 19% knots 
Elapsed 
Finish. Time. 
_Boat and Owner Rating. H.M. S. H.M. & 
“Queen Bess," R. HH. Stern 24.65 51129 2162 
CLASS K. 
Start, 2.55 P. M. Course, 9% knots. . 
Elapsed — 
Finish. Time, 
Boat and Owner Rating. H.M. 8. H.M. 
“Nada,” C. A. Godshalk 30.15 35735 1 02 3 















“999,” J. N. Schoonmaker. . 31.05 4 16 02 








The winners were “Japansky,” “Fiat No. 2,” 
lure,” and “Miss Swift.” 
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THE BRITISH NAVAL SCHOOL FOR THE 
TRAINING OF DIVERS. 
BY OUR ENGLISH OCORRESPONDENT. 
Every vessel in the British navy car- 
ries a diving section, composed of men 
expert and skillful in all kinds of sub- 


marine work. Such a detachment is ab- 


solutely indispensable, in view of the 
fact that through unforeseen circum- 
stances the submerged portion of the 


hull of the armorclad, and especialiy the 
propellers, often require examination; 
while in cases of accident, such as col 
lision and running aground, a close in- 
vestigation to discover any possible in- 
jury to the iron sheath of the ship has 
to be carried out, and occasionally, if the 
damage is 
marine patching has to be done until the 
vessel can reach drydock. 

The diving section of the British navy 
throughout of volunteers, 


serious, considerable sub- 


is comprised 
No man is com- 
pelled to become a 










































Diagram Showing How Divers Work on the Staging in Order to Clean the Bottoms 
of Warships. 








member of the de 
tachment, even it 
physically fit, ow- 
ing to the pecu- 
liarly hazardous 
and arduous fa- 
ture of the work. 
As an_ indgce- 
ment, however, 
the Admiralty pay 
the divers a high- 
er salary, as well 
as offering the 
men other special 
privileges. 

When a man 
volunteers for 
diving service, he 
is at first submit- 
ted to a rigorous 
medical 
tion. 
the 
pressures to 
which the body is 
subjected at dif- 
ferent depths, 
only those with 
the strongest con- 
stitutions and in 
perfect health are 
admitted. No man 
is passed who has 


examina- 
Owing to 
enormous 


a short neck, is 
full blooded, or 
has a florid com- 
plexion; nor those 
suffering from 
head and heart 
com plaints, or 
from a_ sluggish 
circulation of the 
blood. The med- 
ical qualifications 
are very strict, as 
indeed they 
should be, as a 
weakened 
tution would ex 
pose the man to 
extremely danger- 
ous risks 
water. Further- 
more, when a man 
passes beneath the 


consti 


under 


water's surface, 
any physica] de- 
fects he may pos- 
sess immediately 
show themselves 
in an 
ated manner. 
The 
conditions 
fied, the man is 
drafted to one of 
the three diving 


accentu 


medical 
satis- 





schools These 
are at Ports 
mouth, Devon 


port, and Chat 
ham respectively, 
but the largest 
and most impor- 
tant is at the pre- 
mier dockyard of 
Portsmouth. Here 
the man is initi- 


The Diving Tank at Whale Island, Where Sailors Are Taugat How 





to Dive. 
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The Pupil Receiving His Last Instructions Before Descending Into the Tank. 


THE BRITISH NAVAL SCHOOL FOR THE TRAINING OF DIVERS. 


The Sailor’s First Lesson in Diving. 
on His Back. 





ated into submarine work, special classes 
for this purpose being held. As the 
first and greatest difficulty which the 
man has to surmount is nervousness, the 
training is not carried out in the open 
sea, but in a large circular steel tank 
built on the shore. This tank measures 
about 13 feet in height by approximately 
18 feet in diameter, and is pierced with 
a number of glazed portholés, through 
which the instructor can follow and 
watch his pupils’ movements. <A gal- 
lery extends around the top of this tank 
a short distance, from which the diver 
makes his descents into, and ascents 
from, the water within, 

The man is first instructed in the na- 
ture of his dress and equipment, and 
how to employ the appurtenances with 
which he is provided, such as the tele- 
phone, lifeline, and ladder. Owing to 
the clumsy and weighty nature of the 
diving dross, the 
sailor experiences 
considerable difi- 
culty in becoming 
accustomed to it. 
He is then in- 
structed as to the 
manner in which 
he must descend 
and ascend the 
ladder, and how 
to utilize the out- 
fit and tools with 
which he is sup- 
plied. The first 


important point. 
Directly t h e 
diver disappears 


beneath the sur- 
face of the water, 
his body becomes 
subjected to a4 
heavier pressure. 
For instence, at 
a depth of 20 feet 


square inch above 
atmospheric. It 
increases propor- 
tionately as he 
descends lower 
and lower until 
at, say, 204 feet, 
whieh is the 
greatest depth to 
which a diver has 
penetrated — this 
depth was reach- 
ed by the diver 
James Hooper, 
when in quest of 
the “Cape Horn,” 
sunk off Pichi- 
danque, South 
America—the en- 
ormous pressure 
of 88% pounds to 
the square inch 
has to be sustain- 
ed. Even at the 
moderate depth 
of 32 feet the 
man’s body has to 
support an aggre- 
gate pressure of 
20,000 pounds 
weight, besides 
the ordinary nor- 
mal air pressure, 
which represents. 
another 20,000 
pounds, making a 
total pressure of 
40,000 pounds. 
When a diver 
makes his initial 
descent, owing to 
the strangeness of 
the experience, he 
suffers from a cu- 
rious pulsation 
and gasping for 
breath. These pe 
cullarities will 
not be overcome 
until the man has 
regained his con- 


He Rises 

















Should a man betray evidences of more than usual 
nervousness after his first descent into the water, he 
is expelied from the class; for although the Admir- 
alty do not compel a man to become a diver, they in- 
sist that he should immediately overcome any inherent 
timidity. The instructor accompanies the man to the 
gallery of the tank, conveys to him his commands, 
especially insisting upon slow ascent and descent. 
Thé diver then enters the water, and the instructor 
follows his movements through the glazed portholes, 
transmits his instructions through the telephonic 
apparatus, and inculcates the man into the code of 
signals generally employed. At first the sailor ex- 
periences considerable difficulty in moving about the 
bottom of the tank in his 40-pound shoes—the total 
weight of a diver’s dress is 160 pounds—but in a 
skort time he becomes accustomed to the task. 

The diver undergoes six weeks’ training at this 
eurious school. At the conclusion of this term he is 
attached to the open-sea class, and has to carry out 
his work under natura) conditions. 

As the instructor cannot now watch the diver's 
movements, the pupil has to rely upon his own con- 
fidence. Diving in a tank in a limited water space 
he soon finds to be vastly different from diving in the 
epen sea, where he has to encounter currents and 
tides. 

Before he makes his descent, the instructor im- 
presses again upon the diver the urgent necessity of 
careful descent and ascent, and what to do if he de- 
sires to come to the surface suddenly, or emergency 
necessitates a rapid ascent. These instructions are 
most vital, especially in descending and ascending 
carefully. At times he must cease in his descent to 
recover his equilibrium, and if he experiences any 
pain in his head, he must ascend a few feet until the 
pain has passed away, and then resume his descent 
even more slowly than before. 

A slow ascent is even more essentia) than a slow 
descent, expecially if the man is at all ful! blooded. 
As the pressure upon the body decreise:, there is a 
tendency in this case for the blood rush to the 
head, and serious results may be inc ed unless ex- 
treme care is taken. A man of stron, constitution js 
not advised to ascend at a greater speed than two feet 
@ second when the depth does not exceed 80 feet. Ata 
greater depth slower speed is even more imperative, 
for as the man passes to decreased pressures, he mist 
allow the muscles and tissues of his body to be relieved 
gradually of the enormous pressure they have sus- 
tained. 

The pupil ie at first enly taken to a shallow depth, 
but this is gradually increased as he becomes pro- 
ficient, until a maximum depth of 120 feet is attained. 
Beyond this depth naval divers are not compelled to 
@o, but in nearly every instance they do descend to 
the hormal limit of 150 feet. Beyond this latter depth 
it is not advisable for a man to descend, unless pos- 
sessed of an abnormaliy good constitution. The pres- 
sure at this depth is enormous, being no less than 65% 
pounds of water to the square inch of the body. Even 
at the naval limit of 120 feet, the diver experiences a 
heavy pressure upon his chest and legs, and is sup- 
plied with a wickerwork crinoline to wear over his 
chest,"te relieve the pressure upon bis lungs. 

The pupil is allowed to work under water for only 
a short time, without coming to the surface for a rest. 
The emergency ascent constitutes an important part 
of the diver’s curriculum. To accomplish this double- 
quick rise, the diver has to inflate his diving dress. 
This is done by closing the regulating valve in his 
helmet. The result is that the man is impelled to the 
water's surface like a rocket. Very often the pupil 
makes this impromptu ascent unintentionally by op- 
erating the valve, and he floats in an undignified man- 
ner, like an immense India-rubber ball. 

When the diver has become accustomed to walking 
upon the rugged sea bottom, avoiding holes and pro- 
Jections, and is familiarized with the action of cur- 
rents and tides, he is handed the various tools which 
he will ultimately have to use. Once more his trou- 
bles begin. Considerable practice has to be made be- 
fore the @fver can handle these properly while under 
water. There is a constant strong tendency for the 
tool to rise upward, and it is not until the man has 
handled them for some time that he can manipulate 
them with any measure of dexterity. : 

_ As soon as his diving education is complete and he 
has become proficient in the work, the diver is at once 
* drafted to form a unit of one of the warship diving 
‘detachments. He receives a slightly increased pay for 
his, qualification. When engaged in the actual diving 
' work, however, he receives from $1 to $1.50 per hour, 
JSctording to the nature of his task and the depth at 
“which he is working. 

" ‘The naval diver has to fulfill a wide variety of op- 
He is in every respect an emergency man, 
2) be ready at any requisite moment. His 
il duties consist of cleaning the warship’s bot- 

ling the underwater fittings, propellers, etc., 

ating and temporarily repairing any damage 

be inflicted upon the hull of the vessel 
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in an accident, recovering any valuable article 
that may be accidentally dropped overboard, if the 
depth of water is not excessive, reeovering torpedoes 
that may have gone astray during target practice, and 
such work. On board the vessel the divers are allotted 
a station at collision quarters, ready to fix the colli- 
sion mats if the exigencies demand. When the Brit- 
ish armorclad “Victoria” sank in the Mediterranean, 
after being rammed by the “Camperdown,” the divers 
were immediately at their positions ‘ith the mats, 
which unfortunately in this case proved abortive. 
Then again, if a fire breaks out on board, the diver 
acts the part of fireman, as he is able, with his hel- 
met, to penetrate smoke that would suffocate the or- 
dinary members of the fire crew. 

Cleaning the bottom of the ship is, however, the 
most common of his duties, as it is imperative, if 
the vessel is to maintain her high speed average, that 
her hull should be kept cleared of barnacles and other 
similar submarine growths that impede her traveling. 
This work is somewhat tedious. A practised and skill- 
ful man can werk at it from four to seven hours a 
day in two shifts, morning and afternoon, and can 
clean from 63 to 135 square feet per hour, the work 
accomplished naturally varying with the condition of 
the bottom of the ship. For this task the Admiralty 
have designed a special staging. 

Three spars measuring from 20 to 25 feet each in 
length are slung together in the manner shown in 
the diagram. Two of these spars are secured four 
feet apart to two bottom lines, and the third spar is 
slung by two rope tails to the lower spar on the bot- 
tom lines, and weighted with a slung shot, so as to 
bang vertically from three to four feet below it. When 
working upon the vertical portion of the bottom of 
the ship, the diver stands on the lower bottom line 
spar, and is supported in the middie of his back by 
the upper spar. On the latter, inside the bottom 
lines, two roller chocks, each about 2 feet 6 inches in 
diameter, are fixed at either end, so that ne risk may 
be incurred of the upper spar becoming jammed or 
binding against the vessel's side, and thus disturbing 
the diver’s balance. When working upon the lower 
curved portion of the bottom, the diver sits upon the 
slung spar, and adjusts his position by the manipula- 
tion of the length of the rope tails. 

One of the most important functions of the naval 
diver, especiaily in time of war, is the laying of the 
electrically-fired submarine mines across the entrances 
to docks and harbors. Taken on the whole, however, 
the diver is generally regarded as an experienced jack 
of all trades. 
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A New Type of Furnace, 

A United States patent has been granted to Amos 
H. Mylin and Lewis B. White for a type of furnace 
that presents certain novel features of construction, 
and that may be very economical in coal consumption. 

The important features of the invention are an outer 
casing or fuel-receptacle of any suitable shape form- 
ing an outer combustion chamber, and a shell of re- 
fractory material arranged within the outer chamber 
and forming an inner combustion chamber. The latter 
chamber is in communication by openings in its lower 
portion with the outer chamber, and the outer cham- 
ber is provided with an opening at the top for 
supplying fuel and air down and around the inner 
chamber, while the inner chamber has a draft outlet 
the size of which may be increased if the heat is to 
be delivered and utilized outside of the furnace, and 
made smaller, merely to conduct away the incom- 
bustible gases, if the heat is to be used inside. Except 
for this shell, the interior of the receptacle is entirely 
open and without grate or other obstruction, so that it 
may be filled with coal, entirely surrounding the shell, 
which should be of refractory material to resist the 
intense heat. The air passes down from the top open- 
ing through the coal from the coldest to the hottest 
part of the furnace while the gases are being progres- 
sively generated, until, when intimately mixed together 
and gradualiy raised in temperature, the air and gases 
are delivered into the inner combustion chamber, 
where the heat is highest and most of the combustion 
takes place. This. shel! is not clogged with coa! or 
ashes, so that the inner chamber is maintained at a 
high and uniform heat and all the combustible gases 
are there consumed without waste and with a high 
efficiency of fuel. 
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The Wright Airship Again, 

The flying machine invented by Orville and Wilbur 
Wright, which made a successful flight at Kitty Hawk, 
N. C., last December, had another trial near Dayton, 
O., on May 26, which the brothers say was successful. 
Great secrecy was maintained about the test, and but 
few witnessed it. 

The machine after being propelled along a track for 
the distance of a hundred feet, rose in the air, and flew 
a short distance, when it dropped. This was due, the 
inventors say, to a derangement of the gasoline engine 
that furnishes the power. In the fall the propellers 
were broken, and the test could not be repeated. 
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Electrical Notes, 


In several towns in Europe, notably at Cologne, a 
system of synchronizing the clocks from one central 
timepiece is in cperation. The principle of the in- 
vention, which has been devised by an inventor of 
Ziirich, although electrical, dispenses with batteries 
and contacts. A central clock somewhat similar to the 
obsolete grandfather's type is established, and this is 
wound up in the usual manner. In this clock is fitted 
a specially-designed magnetic inductor, comprising an 
iron core placed within a fixed coil. This core is 
magnetized and demagnetized. Any number of sec- 
ondary clocks, as they are termed, may be synchron- 
ized from this timepiece. These secondary clocks, 


however, are not supplied with the works generally 
fitted, but carry instead a special apparatus connected 
to the master clock by electric wires. Once a minute 


the inductor in the central clock is actuated. A mo- 
mentary current is thereby generated, and this is trans- 
mitted to all the secondary clocks instantly and simul- 
The result of this current is to operate up- 
on the small mechanism in the secondary clocks, 
thereby advancing their minute hands minute by min- 
ute. By this means a uniform time is maintained 
among al! the secondary clocks, irrespective of the 
distance they may be from the master timepiece. The 
advantage of this system is that there are no batteries 
to break down, and no contacts to wear out. In Col- 
ogne alone over two hundred clocks are controlled and 
synchronized in this manner. 


taneously. 


News of a somewhat sensational characte~ is an- 
nounced relative to the cheap production of metallic 
calcium. Prof. Borchers, of the Electro-metallurgical 
Institute of Aix-la-Chapelle, states that he has been 
making a series of experiments with the electric fur- 
nace, and now succeeds in obtaining the metal by the 
electrolysis of chloride of calcium in fusion. The 
chloride melts at a comparatively low temperature, 800 
deg. C., which makes the operation easy, although 
considerable trouble was experienced at first in obtain- 
ing the proper kind of electrode for reducing the 
chloride. This difficulty has now been overcome, and 
he now produces the metal at very low cost, only a 
small fraction of the price which is now quoted. Al- 
though the metal cannot be used in manufacture, see- 
ing that it oxidizes quickly, it will be of great service 
in the different arts, should it be produced cheaply. it 
will be especially useful in the chemical industry in 
organic operations, where its reducing properties will 
allow it to replace sodium, although it is less powerful 
than the latter. Calcium would be of value in the 
metallurgy of iron, seeing that it frees iron from phos- 
phorus, sulphur, and oxygen. It has recently been 
found useful to add a certain quantity of aluminium 
to iron for this purpose, and although the specimens 
of iron containing aluminium are preferable to those 
containing sulphur and phosphcrus, they are inferior 
to pure iron as regards tensile strength and shocks. 
If, as some metallurgists suppose, a very small quan- 
tity of calcium could be used to eliminate the sulphur 
and phosphorus and bring the iron to a nearly pure 
state, and if the presence of the calcium in the metal 
is no disadvantage, there would be a brilliant future 
for the use of calcium. 


The iaiest reports concerning the new Rome-Naples 
electric railroad, which is to be used especially for 
rapid express trains, state that a royal commission has 
been formed for studying the new route. Instead of 
the 150 miles covered by the existing railroad, a shorter 
route will be chosen, as thg former takes five hours 
with the rapid trains owing to the unfavorable profile 
of the district. The commission propose to run an 
entirely new double-track road at about four miles 
from the coast. It will run at necrly level grade and 
use maximum curves of 2,700 feet. The two terminal 
depots at Rome and Naples will be built near the 
center of each city. The railroad will have about 
fifteen intermediate stations. The estimated cost of the 
proposed 122 miles of track, including the part within 
the two cities and the expenses of che preliminary work 
13 about 18 millions. No special system of traction has 
as yet been adorted by the commission, but it approves 
the Valtellina or the new Marienfeld-Zossen system, 
both from a technical and an economical standpoint. 
It prefers the use of independent motor cars with 
common control system such as are used extensively in 
America. A train of 120 tons would be made up of 
three motor cars. At a speed of 75 miles an hour 
such a train would require about 1,500 horse-power. 
Six trains running on the road at once would take &@ 
total of 9,000 horse-power. It is proposed to use hy- 
draulic power for running the road, as there are @ 
number of falls in the district. As much as 100,000 
horse-power can be obtained, and it is proposed to dis- 
tribute part of it to the city of Naples by an overhead. 
line. One-quarter of the total could be thus employed. 
The main sources of hydraulic power are situated at 
Cisterna and Sessa Aurunca, lying at a few miles from 
each of the terminal stations. The total cost of the 
Rome-Naples system is estimated at $22,000,000, im 
which the electric outfit figures at $3,000,000. 
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Correspontence. 


The Missouri” Disaster. 
To the Editor of the ScIENTIFIC AMERICAN: 

In your issue of April 23, page 322, column 2, line 
52, I note in the description of the “Missouri” disaster, 
that our navy still uses pure wool or serge cartridge 
bags. In my opinion this was the cause of the acci- 
dent. 

The English, German, Japanese, and probably other 
navies use raw silk for a variety of reasons, and 
among others that it leaves no burning residue. The 
fragments of it go out of their own accord im an ex- 
tremely short space of time, which is not the case with 
serge fragments. 

If the United States navy is to win in future battles, 
it must fire more aimed shots per minute than the 
enemy, and there should be no danger limit to any rate 
of speed that can be reached by human hands. 

The ignition point of smokeless powder is too high 
for the heat of the gun (diminished by! water cooling) 
to set it off. The faster you fire, the quicker you get 
it out of danger of the heat gradually penetrating the 
mass, and consequent detonation when fired, which 
would burst the gun. T. W. BARBER, 

Commander U. S. Navy, Retired. 

14 Rue Cimarosa, Paris, May 6, 1904. 
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Narrow-Gage Rallroads. 
To the Editor of the ScienTIFIC AMERICAN: 

I have read with much interest your article in the 
last issue of your excellent paper on the “Economy of 
Narrow-Gage Railroads.” While I agree with your 
ideas of the advantages of roads of the standard width, 
you fail to mention the saving of cost of the narrow 
tracks in mountainous countries sparsely settled. 

About thirty years ago I was obliged to visit Colo- 
rado on some mining business, and was surprised 
with the facility and speed of the Denver aad Rio 
Grande’s narrow-gage road through the Rocky Moun- 
tains. ‘ 

We whirled around the short curves so rapidly that 
it was necessary for me to hold to the seats to maintain 
an equilibrium; especially through the Grand Cafion 
of the Arkansas River, which winds around like a 
snake, with only one short tunnel. 

No standard gage road could follow these routes, 
with their long curves, without a much greater ex- 
pense for stone cuttings, fills, and tunnels, also lower 
grades than two hundred and ninety feet to the mile. 

The D. & R. G. RR. then used some of the most 
powerful engines in the United States to pull seven 
little freight cars over the mountains. 

Hannibal, Mo., May 21, 1904. 8. E. Worrett. 








Exposition Stamp Issue. 

Postage stamps of the special issue to commemorate 
the Louisiana Purchase of 1803, and known as the 
Commemorative Series of 1904, have been placed on 
sale at post offices throughout the country. These 
stamps are issued because of the St. Louis Exposition, 
and the series is one that stamp collectors will want 
to secure. Stamps of the special issue will not be sold 
after December 1 next, and while on sale will not take 
the place of the ordinary issues, which will be sold to 
customers unless the commemorative stamps are espe- 
cially asked for. The denominations and colors of the 
new stamps are as follows: 

One cent, green; subject, Robert R. Livingston, 
United States Minister to France, who conducted the 
negotiations for the Louisiana Purchase. 

Two cent, red; Thomas Jefferson, President of the 
United States at the time of the Louisiana Purchase. 

Three cent, purple; James Monroe, special ambas- 
sador to France in the matter of the purchase, who, 
with Livingston, closed the negotiations. 

Five cent, blue; William McKinley, who, as Presi- 
dent of the United States, approved the acts of Con- 
gress officially connecting the government with the 
St. Louis Exposition. 

Ten cent, brown; United States map, showing the 
territory of the Louisiana Purchase. 

There is no special issue of postal cards, wrappers, 
or envelopes. 





Silkworm Culture, 

The Department of Agriculture at Washington, D. C., 
is investigating the possibilities of silkworm culture iu 
the United States. It is hoped that it may in time be 
developed to such an extent as to prove of benefit to 
those members of families whose time is not altogether 
occupied in other ways, and also to other persons in 
&@ small way as a side issue. To persons wishing to 
experiment, and who can furnish proper food for the 
worms, the department is distributing free of charge 
& small quantity of silkworm eggs and also a manual 
of instructions. The proper food for silkworms con- 
sists of leaves from the different varieties of white 
mulberry tree and the Osage orange. The paper mu!- 
berry (with the fuzzy leaves) is not suitable, nor is 
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the common red mulberry. As the season is now open, 
applications for the eggs should be made at once, and 
must be accompanied by a statement as to the number 
and kind of mulberry trees or the amount of Osage 
orange which the applicant possesses; otherwise the 
eggs will not be sent. If the variety of the mulberry 
is not known to the applicant, a sample of large leaves 
should be sent to the department. The Department 
of Agriculture buys the cocoons which the worms spin, 
paying for them (after they have been dried) 75 cents 
to $1 a pound, according to their quality. The work 
will prove an interesting pastime for women and chil- 
dren who can devote to it odd minutes during the day. 
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SIMULTANEOUS TELEGRAPHING AND TELEPHONING. 

A new system for simultaneous telegraphing and 
telephoning on the same wire is at present being dis- 
cussed in the Italian technica! press. The system, we 
learn, has been tested with most satisfactory results 
on the Rome-Venice telegraph line, but no particulars 
as to the principles it is based upon had so far been 
forthcoming. Now, in the May issue of the Elet- 
triciata, Prof. A. Banti gives a short description of the 
apparatus devised by Prof. Bruné and Signor Turchi. 
The problem the two inventors had to solve may be 
stated as follows: Two alternate currents of different 
frequencies traversing one same current, being given, 
to eliminate the effect of either of them. 

In the present case, we have the telephone current 
and an induced current due to the telegraph current, 
both exhibiting an alternate character, but each being of 





different frequency, the effect of the induced current 


being the one to be annihilated. 

In order to show how it is possible to attain this, 
the author considers a closed circuit, a certain sec- 
tion of which is divided into two branches of equal 
ohmic resistance, forming a differential coil wound ona 
weak iron core. Assuming that the two differential 
branches have different impedances, it will be under- 
stood that with a current of given frequency it is pos- 
sible to regulate the two impedances, so as to have in 

















CIRCUITS OF THE SYSTEM. 


the core a resu.tant flux equal to zero. If, therefore, 
two currents of frequencies :x, and a, be passed through 
the circuit, the latter being, for instance, regulated for 
the frequency a, only the current of frequency «a, will 
give a flux different from zero. Now, if the weak iron 
core be the one of a telephone, the latter wiil show 
only the effects of the frequency. a, and, generally 
speaking, all those of any other frequency either 
superior or inferior to a,. A similar circuit, capable 
of annihilating the effects on an external circuit of 
either of the currents evolving through it, has been 
termed separator by the inventors. 

The separation, as stated above, is obtained for cur- 
rents of alternate character; in the particular case of 
either of them being a telegraph current, the fre- 
quency of which may range between rather extensive 
limits, it will be necessary, in order to obtain the 
separation, that the latter should have a frequency 
included between the above limits; otherwise the cor- 
responding telegraphic frequencies would be, as well, 
eliminated. 

It may finally be understood, as clearly shown by 
an analytical discussion of the problem, that the sep- 
arator will eliminate not only the effects of a current 
of one single frequency, but those of a certain number 
of frequencies as well, all of which are very near the 
theoretical frequency, producing a perfect compensa- 
tion. For frequencies scarcely different from this 
theoretical frequency the effects on the membrane 
will, in fact, be very small, on account of the inertia 
of the latter. ; 

Ordinary telegraphic currents will produce induced 
currents with frequencies going as far as about 200 
periods. Now, as the Bruné@Turchi separator is 
capable of annihilating the effects of currents having 
frequencies as high as 200 periods, if in any circuit 
induced telephonic currents with frequencies of the 
order above stated and telegraphic currents (the fre 
quencies of which, as is known, are much superior to 
200 periods) are present at the same time, the sep- 
erator will annihilate the effects of the former, those 
of the latter remaining active; in other words, the 
telegraphic transmission will in no way disturb the 
telephonic transmission. 
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used for the insertion of the nae Basra , the 
forming part of the separator circuit. This circuit, as 
stated above, is divided into two branches, 
capacities O’ and ©” and an inductance, and 
minating in two differential windings wound on 
iron core F, forming at the same time the core 
A. 


ter- 

on an 

of a 
third winding used for the telephone 7. a. 





Automobile Notes, 


whe. Wsigpanipestel: anehhe: ‘eebneaotta Iaaleeae be 
make their appearance in Paris streets are highly suc- 
cessful. This new, useful municipal automobile car- 
ries 1,100 gallons. The maximum speed is 18% miles - 
an hour. Each can be filled in six minutes and can 


them altogether when the vehicle stops. 
The French and English eliminating trials for 
Bennett cup race were run off recently, the 
trials in the Circuit des Ardennes and the 
the Isle of Man. The trials consisted mainly of a 
race similar to the actual race for the trophy, 

in the 

the 
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takes place in Germany over a course in 

of Homburg on June 17. As a result of 

Richard-Brazier, a Mors, and a Turcat-Méry 
chosen to represent France, and a Nap 
Wolseley cars to represent England, T 
team will probably consist of two Mercedes 
Opel-Darracq car, while that sent by Italy 
made up of three Fiat machines. America w 
be represented this year owing to some of 
chines that were to have been entered in the American 
trials not being ready and to no proper test being 
made of the cars that were prepared. The Bennett 
race this year will be run under the supervision of 
the German Emperor, and the Germans will do their 
best to keep the trophy in their country for another 
year. The fact that two of the French machines and 
two of the English ones selected are makes of cars — 
which have never before been entered in this now 
classic race, shows that even the best of manufac- 
turers have a hard time to always show superiority 
when their machines are selected by competitive trial, 
as they were this year. 
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Death of K. J, Marey. 

Prof. B. J. Marey is dead. He was well known to 
the scientific world as an indefatigable investigator, 
whose work was ever marked by striking originality. 
His early researches were confined to arterial pulsa- 
tions, and culminated in the invention of apparatus by 
which they could be inscribed on a moving surface, 
so as to give a graphic record from which their time 
relations might be computed. The sphygmograph was 
one of these inventions, which first saw light in “1663. 
Later Marey, in collaboration with Chauveau, took up 
the study of the heart. This collaboration proved 
scientifically fruitful. The one man was a skilled 
mechanician, the other a trained experimenter. The 
results of their work were communicated to the 
Parisian Academy of Sciences. Marey’s graphic, 
methods were later extended to the study of various 
forms of locomotion, especially the flight of birds. To 
him, perhaps, more than any other scientist, is due 
the development of chronophotographic apparatus, 
such as the cinematograph and biograph. 
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The Current Suppicm ent. 
The current Suprptement, No. 14.4, opens with an 
elaborately illustrated article by Mr. Guy E. Mitchell, 
describing the government irrigation work planned 
south of Minidoka, near the Snake River. “Expert 
ments Showing the Efficiency of Radiators for Gaso- 
line Automobiles” is the title of an article of consider- 
able technical value to chauffeurs. Dr: Lee De Forest 
has much that is interesting to say on wireless tele- 
graph transmitters. “Notes on the Herons -of the 
District of Columbia” is the subject of an interesting 
study of bird life by Mr. Paul Bartsch. A complete 
list of radioactive minerals and substances thus tar 
discovered is published. : 
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A composition of nine parts lead and one part silver 
melts at 400 deg. C. Three parts lead aod 

silver melts at 500 deg. C. Six parts lead 
parts silver melts at 600 deg. C. Bight parts silver 
and two parts copper melts at 850 deg. C. These al- 
loys are convenient for temperature determinations. 
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AN AMERICAN BUDDHIST TEMPLE. 
BY MABAY DILLON JON Ke 

A curious side light to the war is the number of pe 
titions ascending to the God of Battles While the 
Russians are holding services in the various churches 
of their faith, in the Russian quarters of American 
cities Hebrews are reported to be praying to their 
Messiah to bring 
to rout the hosts 
of the Czar and 
humble their per- 
secutor as the ene 
mies of the Israel- 
ites of old were 
humbied. But the 
strangest petitions 
of all are to be 
heard in the Bud- 
dhist temple at the 
Univergsity 
of Pennsylvania. 
Here, in a place of 
worship for devo- 
tees of Buddha set 
up plece by piece 
by the late Prof. 
Sommerville, of the 
chair of glyptolo- 
SY, who spené 
the greater part of 
his life traveling 
in the Orient in 
search of curios, 
the Japanese in 
this country find 
themselves in an 
atmosphere that is 
eo like that of the 
Land of the Lotus 
that they easily 
imagine themselves 
transported to 
their island home, 
worshiping at the 
familiar shrine of 
their early days. 

Not a single arti- 
cle necessary to 
support this idea is 
missing from the 
Buddhist temple that Prof. Sommerville has built up 
Buddhas of various sizes, but all with the placid face 
and large head of the god of the Orient, smile benev« 
lently and eternally at the visitors to the temple; lotus 
Plants, symbolica! of the life that springs from a lowly 
beginning to a splendid fowering, give color to the 
scene around the altar; little and big and of 
various stations in the world of Japanese deities rest 
on their pedestals within the rail, and smile or threat 
en according to their mission 

In this curious temple Japanese resident in Phila 
delphia and chance pilgrims to the Quaker City gather 
at times during the day to pray for victory for the 
arms of the Mikado. At the entrance to the temple, or 
rather at the outer gateway, are the figures of two semi 


gods 


Onc of the Mendicant Fruit Setiers at the Outer Gate of the 


Temple, 


The Inner Entrance to the Tempic. 
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mendicant fruit sellers, lifesize and constructed with 
the wonderful fidelity to nature for which the Japan- 
ese artists are noted. Were they at homie the pious 
Japs would stop to buy from the fruit sellers. As it 
is they pass the lifelike figures with their pathetic air 
of emaciated poverty, and walk through the outer gates 
of the temple to where two gigantic statues stand with 


Cleansing Process tat Precedes Wors'! 


great, muscular arms uplifted in an attitude sugges- 
tive of dire vengeance should any pilgrim misbehave. 
These are the Gods of Silence that are found at the 
entrance to every Buddhist temple. Their threatening 
attitude is to command intending worshipers to leave 
all levity behind when they cross the sacred portals of 
the temple proper. 

Past these threatening figures the pilgrim goes to 
the inner gate of the temple where he is confronted in 
the softly-lighted passageway by the rack on which are 
placed the towels used by all true worshipers of Bud 
dha in the cleansing process that precedes the entrance 
to the house of prayer. From this place of cleansing 
the pilgrim passes to the temple, in the solemn silence 
ot which he is at liberty to offer his petitions to any 


AN AMERICAN BUDDHIST TEMPLE 


Showing the Racks on which Hang the Towels all Irue Buddhists Use During the 
hip. 
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of the several gods within the rail. It is no new thing 
for the attendants at the temple to find Orientals 
kneeling before the altar. Since the war broke out, 
however, the visitors who come for prayer and not 
through curiosity have been steadily increasing in 
number. The favorite god is a great Buddha that 
stands on a pedestal outside the railing that surrounds 
the altar. Some of 
the gods are mag- 
nificent specimens 
of Oriental carving. 
This one is just a 
plain Buddha, the 
round face and full 
lips seeming to 
breathe peaceful- 
ness on the sur- 
roundings. He is 
not the kind of god 
one would picture 
as a’deity of mar- 
tial characteristics. 
The serene face is 
full of gentle be- 
nevolence. But the 
Orientals believe 
their Buddha can 
control the destiny 
of nations, and so 
they bow before 
this large-faced god 
and petition him to 
so order things 
that the Japanese 
banners will wave 
over the discomfit- 
ed forces of the 
Czar and Bud- 
dhism triumph 
over the Greek 
Church. 

Always with the 
explanation that he 
was a follower of 
Christ, although an 
admirer of many 
features of the 
Buddhist religion, 
Prof. Sommerville 
lectured frequently 
at the Buddhist temple. At times he assumed the garb 
of a Buddhist priest and stood before the altar ex- 
plaining the services to his audience. At these times 
it was not unusual for true Buddhists to attend and, far 
as they were from the Orient, join in a genuine service 
in which their individual prayers were for the one ob- 
ject that stirs the heart of the Japanese—victory for 
the Mikado’s forces in the East. 

———————————cqo6@-o+ oe _ 
Curious Box Trees. 

A large number of famous old box trees, trimmed 
to the shape of animals, birds, and other queer forms, 
hold a place in the garden surrounding the British 
building at the World’s Fair. The trees are valu- 
able, as it takes many years to cultivate one. 


Prof. Maxwell Sommerville, who Founded the Buddhist Temple at the 


University of Pennsyivania. 
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COMPLETING THE RAPID TRANSIT SUBWAY. 

Although the work of finishing the all-but-completed 
Rapid Trensit Subway in this city has seemed, during 
the last few months, to drag along in wearisome con- 
trast to the dash with which the work was opened and 
the greater part of it carried through, it is pretty 
certain that the contractors are doing their best to have 
the road open 
ed with the 
least possible 


delay. 
That the 
promise made 


a couple of 
years ago that 
the road should 
be open on the 
first of this 
year, or nine 
months before 
the contract 
date for com- 
pletion, has not 
been fulfilled, 
is due mainly 
to the succes- 
sion of strikes 
which has oc- 
curred to hin 
der work on 
one or other 
section of the 
road. The most 
serious strike, 
as delaying the 
work, was that 
which practic 
ally shut down 
all work on 
the great pow- 
er station, 
which is now 
under con- 
struction at the 
foot of 59th 
Street and the 
North River. This strike lasted for many months; 
and it was long ago seen that its effect would be to put 
back the opening of the Subway many months beyond 
the anticipated day of completion The knowledge 





that everything would have to wait upon the power 


house undoubtedly exercised a dampening effect upon 
the various sub-contractors on the Subway, many of 
whom would seem to have pulled off their forces and 
plant for use on other contracts, leaving the work of 
finishing their Subway contracts to drag slowly along, 
with infinite discomfort to the citizens of New York. 

As far as the contractors for the whole Subway are 
concerned, the case is entirely different, since there 
is every inducement for them to get the road in op 
eration and se- 
cure some re 
turns upon the 
vast amount of 
capital invest 
ed, as early as 
possible. It is 
certain that 
work is being 
rushed upon 
the power 
house with as 


much ex pedi- 
tion as is com- 
patible with 


the necessarily 
tedious work 
of building the 
great electric 
generators in 
place; and just 
as soon &8 a 
sufficient 
amount df the 
plant is install- 
ed for the op- 
eration of that 
part of the 
Subway which 
lies in Manhat- 
tan Island, the 
cars will be 
run into the 
Subway, the 
Sreat 12,000- 
horse. - power 
engines start- 
ed, and this, 
the largest and 
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system in the world, will be at the service of the 
citizens of New York. 

At the present writing it looks probable that the 
promise of the contractors that the road will be ready 
for opening on September 1 will be fulfilled. On 
Manhattan Island the tracks are laid, and practically 
all of the electric cables, and third rail, and most of the 





Width, 200 feet. Length, 690 feet. Maximum capacity, 132,000 horse. power. 


THE NEW RAPID TRANSIT POWER STATION. 

e* 
signaling apparatus have been installed, and a majority 
of the stations are completed, ready for use. The most 
backward station is the important junction at the 
Brooklyn Bridge, which, unless a very heavy force is 
crowded upon it, can hardly be finished by the day 
tentatively set for opening. There are other’ stations 
in the northern part of the city that are also in a 
backward condition. In some of the stations the work 
of building the entrance kiosks is not yet completed, 
and in one or two others the approaches have yet to 
be built. 

We show on our front page two views of one of 
the most interesting stations on the line, namely, that 
on the lofty viaduct that carries the Subway tracks 








most complete 
ly equipped 
underground 


VIEW OF THE POWER STATION FROM THE NORTH RIVER, SHOWING THE ENGINE HOUSE TO THE LEFT AND THE MASSIVE 
FRAMING OF THE BOILER HOUSE TO THE RIGHT, 





across Manhattan Valley. The station is built imme 
diately above 125th Street, over which the viaduct is 
carried by a very handsome trussed arch of 168% feet 
span—by far the most important bridge structure on the 
whole road. The bridge was designed in the office of 
the Rapid Transit Commission engineers, and must 
be regarded as an extremely creditable piece of work, 
both in ite de 
tail and the ar- 
tistic character 
of the design. 
The main 
arch of three 
trussed ribs, 
each of which 
measures 
168% feet be- 
tween the 
end pins and 
has a depth be- 
tween the cen- 
ter of chords 
of 6 feet A 
curious feature 
is that the 
northern abut- 
ment is exactly 
§ feet lower 
than the south- 
ern abutment, 
the difference 
being due to 
the difference 
of gtade in the 
street. Hach 
half of the 
span is . para- 
bolic, the 
northern half 
measuring 81.4 
feet, and the 
southern haif 
87 feet from 
the end pins to 
the crown. 
The chords of 
each trussed rib are of a general I-section, being built 
up of four 6-inch by 6-inch by 11-16-inch angles, two 15- 
inch top and bottom cover plates, and a central web 
plate. The trussing is on the single intersection sys- 
tem, with vertical posts and diagonal ties. At every 
other panel vertical posts are erécted, which serve to 
carry the superstructure. The posts are built up 4f 
four latticed bulb angles. They are riveted at the top 
to plate-girder floor beams, upon which run the longi- 
tudinal eye-beam stringers for carrying the tracks and 
the passenger platforms. The main ribs are spaced 
24 feet, 3 inches from center to center. The founda- 
tions for the bridge had to be made exceptionally 
heavy, for, on excavating, it was found that they were 
located on an 
oid bowlder 
fill, Conge- 
quently the ex 
cavation was 
carried down 
to a depth of 
30 feet below 
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ground - level, 
and a mono 
lithic, congrete 
tower was 


built in the ex- 
cavation thus 
formed, -be- 
neath the foot- 
ing of each rib, 
each of. the 
three founda- 
tions being 
carried back 
44% feet, or 
sufficiently far 
to provide a 
footing. for the 
verse bent of 
the trestle via- 
duct. The 
concfete foun 
dations af ¢ 
carried up to 
the ground 
level, where 
massive gran. 
- ite. skew-backs 
serve to. take 
“the - cast-steel 
footings of the 
ribs and the 
footings of the 
first trestle 
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bent. The ribs are drawn in at their ends and riveted 
to a cast-ateel, heavily ribbed bearing, which rests, as 
shown in our front page engraving, upon a turned 8- 
inch steel pin. The weight of each of the outer ribs is 
36 tons, and the taner rib, which carries about double 
the weight of each outer rib, weighs 60 tons. The total 
weight of stee! in the bridge is 350 tons. 

A novel feature in this bridge and its overhead sta- 
ition is that access to the station will be gained by 
‘means of a duplex escalator—the first of its kind ever 
made, which is being built by the Otis Elevator Com- 
pany. This escalator will run above the ribs until the 
anderside of the floor structure is reached, where it 
will terminate in platforms, from which stairways will 
lead to the passenger platforms of the station. The 
evcalator, which will run at greater speed than those 
with which the New York public is familiar, will carry 
passengers in both directions. 

We present two illustrations of the mammoth power 
station at 69th Street and the North River. This huge 
structure, the greatest of its kind in the world, will, 
when completed, measure 200 feet in width by 690 feet 
in length. it is divided centrally through its entire 
length by a wal!, which separates the engine room from 
the boiler room and coal bins. The batteries of water- 
tube boilers will be carried on several floors, while 
the uppermost portion of the building below the roof 
will be occu- 
pied by an 
enormous coal 
bin, capable of 
containing 25,- 
000 tons of coal 
when complete- 
ly filled. 
Chutes will 
lead the coal 
down directly 
to the hoppers 
of the mechani- 
cal  stokers, 
from which it 
will be auto 
matically fed 
to the furnaces. 
The ashes will 


ment, 
which they will 
be conveyed 
out to be load- 
ed directly into 
barges on the 
river front. 
The coal will 
be brought in 
barges to the 
same dock, 
whence it will 
be unloaded by 
elevators and 
carried up by 
atntomatic con- 
veyors to be 
dumped into 
the great coal 
bin above men- 
tioned. Six 
lofty smoke- 
stacks will be 
arranged at in- 
tervals, down 
the full length 
of the building, and a novel feature is that the brick 
portion of the smokestacks will terminate soon after 
it enters through the roof of the building, the whole 
substructure of the stacks, consisting of massive steel 
towers built of riveted columns similar to those that 
carry the floors of the building. A large amount of in- 
terior space will thus be available which has hitherto 
been taken up by the large bulk of the brick smoke- 
stacks. Current will be generated by compound engines 
of 8,000 horse-power. They will be of the same general 


type and slightly more powerful than those installed . 


in the 76th Street power house of the elevated railway 
system, and they will have a maximum capacity on 
overload of over 12,000 horsepower. There will also 
be installed a separate set of generators for generating 
current for lighting the Subway, and these will be 
driven by direct-connected, Westinghouse-Parsons tur- 
bines. When completed, this great building will have 
& maximum capacity of 132,000 horse-power. 
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William Wficox, a well-known manufacturer of Mid- 
Metown, Conn., died during the latter part of March. 
He was the inventor of the rotary key-hub and the flat 
key which is now im general use. The business over 
which he presided until a year ago Is a very extensive 
one, and the deceased had amassed a very large for- 
tune in the manufacture of devices and inventions 
which were largely the product of his own brain. 
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PROPOSED LIGHTHOUSE FOR CAPE HATTERAS DIAMOND 
SHOAL. 

The marine graveyard for many ships, steamers and 
other vessels on the Atlantic coast is generally known 
to be located around the treacherous Cape Hatteras 
shoals in North Carolina. 

The lighthouse located on the outer bar is too far 
inward from the Diamond shoals to correctly locate 
them, while the lightship is too distant seaward to 
indicate just the line of their outer boundary, but is 
far enough out to insure sufficient depth for all ves- 
sels. in rough weather the light is not easily discern- 
ible. A permanent structure located at the edge of the 
outer shoal, and high enough to be seen in all kinds of 
weather, has become a necessity. An attempt was made 
pot very long ago to build a lighthouse on this shoal. 
but was unsuccessful. For four or five years past 
Capt. Albert F. Eells, of Boston, Mass., has given the 
subject much study, and has recently been successful 
in persuading Congress to give him an opportunity to 
build a lighthouse at his own expense, as explained in 
the House of Representatives bill No. 7,264. Under 


the terms of the bill he is authorized to construct a 
substantial, sufficient lighthouse and fog signal of the 
most improved construction, together with auxiliary 
works of the most modern character and such as will 
be necessary to maintain the same permanently at 





THE PROPOSED NEW DIAMOND SHOAL LIGHTHOUSE OFF CAPE HATTERAS. the 


the outer side of the outer Diamond shoal on the coast 
of North Carolina, at Cape Hatteras. 

Work of construction must begin within a year from 
last April, and the structure must be begun where the 
water is at least thirty feet in depth at mean high 
tide. 

The superstructure of the tower, being 30 feet above 
the high-water line, must conform to the specifications 
of the government engineers and must have a circular 
steel tower or mast of sufficient diameter to contain a 
spiral stairway, all properly braced, the tower to have 
a light supplied by the lighthouse board which shall 
be at least 200 feet above mean high tide. 

Capt. Eells is given the right to construct the base 
to a point 30 feet above high water in any modified 
form and to locate it on the site selected by the light- 
house authorities subject to the approval of the Secre- 
tary of the Department of Labor and Commerce. 

When the structure is completed Capt. Eells is re 
quired to maintain it and the light for one year at his 
own expense. The Lighthouse Board then operates it 
for four years at the government expense. If the light- 
house is then approved and accepted by the Secretary 
of Commerce and Labor, the United States is author- 
ized to pay Capt. Bells the sum of $590,000. 

The illustration shows the genera] shape and pro- 


’ portions of the proposed lighthouse, and the upper dia- 


gram sketch explains the sectional construction of the 
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base, with a map showing the location relative to the 
present lighthouse on the bar. This point is about ten 
miles seaward therefrom. 

The present plan is to construct a steel base about 60 
feet high and at the bottom about 75 feet in diameter, 
with double walls, one inside the other, with a space 
between varying from 15 feet at the bottom and 4 feet 
near the top, which annular chamber is to be filled 
with sufficient masonry to sink the bell-shaped caisson 
to a floating depth 28 feet in the water. The entire 
structure is framed and braced like a ship and planked 
in the same way. It is expected the caisson will be 
built in Portsmouth, Va., and towed in about two days 
to the designated site, which has a depth of 30 feet of 
water. There it will be sunk or grounded. Then the 
wall built up between the two walls and the sand in 
the interior to be drawn up by suction pumps worked 
probably by gasoline engines. As soon as the caisson 
is weil sealed at the bottom compressed air will be 
admitted to the working chamber, which will be about 
9 feet in height, and workmen will dig out the sand 
in the usual way under the edges of the structure, 
permitting the whole to sink possibly to a depth of 30 
feet or more in the sand until a solid foundation is ob- 
tained. After this the central chamber, 6 feet in diame- 
ter, is filled, first by a wall being laid, on which the 
structure rests; then the chamber is filled with sand 
or other mate 
rial, which 
completes the 
work. After 
this the steel 
superstructure, 
including the 
spiral steel 
stairway, 
is built. The 
masonry work 
is to be carried 
up 90 feet from 


the extreme 
+e ? Ne bottom. 
ATLANTIC O86. The lamps 


can be, lighted 
when the struc- 


ture is first 
towed to sea 
and showed 
nightly, if de 
sired, while the 
work is going 
on. 

The lens 


will be placed 

in a room at 

least 10 feet 

high, where 

nearly all the 

intricate mech- 

anism for 

working the 

light and feed- 

ing the im- 

mense burners 

will also be 

situated. On 

the outside of 

this structure 

will be a high 

railing and 

“prom e- 
nade where 

keepers 
and their fam- 

ilies may take outings and observe the waves 200 


feet below. Either a steady light or one of the 
flash order can be placed in the structure under 
the design; but as all first-class-order lighthouses 


hereafter will be provided with the quick-flash light, 
it is probable when Capt. Eelis’ design is accepted, 
that this character of light will be placed in it. A 
space has been provided for a powerful siren. An 
equipment of wireless telegraph apparatus is likely to 
be provided, besides local telephones between the base 
and the living apartments above. 

By making the structure exceptionally strong and 
solid with steel and masonry, it is believed that it will 
be well able to withstand the fury of the sea at this 
notable iocality. 


_-o? 


The inventors’ models in the possession of the Cana- 
dian Patent Office have been turned over to T. C. Brig- 
ham, of Detroit, Mich., and it is announced that they 
will be classified and grouped in such a manner as to 
best demonstrate the progress of the country in this 
particular direction, after which they will be given 
over to the custody of universities and museums 1m 
different parts of the country. 


The public schools of Chippewa Falls, Wis., have 








‘ gent an exhibit to be displayed in the Palace of Educa 


tion at the World's Fair. 
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IMPROVED RAILWAY SUBSTRUCTURE. 

We illustrate herewith a novel support for the rails 
of a railway, which is so designed as to evenly dis- 
tribute upon the roadbed the concentrated weight im- 
posed thereon by the wheels in passing over the rails. 
Aside from thus distributing the load and affording 
a continuous support for the rails, this improved rail- 
way construction provides a simple but 
rigid fastening for the rails, which holds 
them in place without the use of bolts and 
nuts. The rail support or girder, it will 
be observed, has the form of an inverted steel 
trough, with its two edges curved upward 
to form flanges on which the girder rests. 
The rail is held in place on the flattened top 
of this girder by means of steel clips ar- 
ranged in pairs to grip the base flange of 
the rail on opposite sides. Each clip con- 
sists of a metal plate, b, formed with an ear 
c at one end, and a hook a at the other, the 


latter being adapted to fit over the base 
flange of the rail. The plate or main body 
of the clip passes under the rail through 
openings in the steel girder, and is held 
securely in place by the ear c, which is bent 
down on the outside of the girder. The 


hook portion of the clip is preferably formed 
with a rib, which serves to greatly strength- 
en it and prevent it from bending open. The 
girders are formed with inset portions at 
regular intervals to receive the tie pieces, 
by which they are held and accurately 
spaced apart. These tie pieces consist of ,, 
inverted metal channels having their side 


walls cut at the ends to form ears, which are bent E 


outwardly through slots in the girders, thus firmly 
securing the tie pieces to the girders. Each girder 
is formed with a reduced pertion at one end, which 
serves as a slip joint for the overlapping end of the 
next adjacent girder. 

In laying a track with these girders, the roadbed 
is first prepared, as in the usual way, for wooden 
cross-ties, and is covered with ballast to a depth of 
about .three inches. The girders are then placed th 
position, and spaced to the proper gage by the tie 
pieces. As each girder is placed in position, as much 
ballast as possible is crowded under it from the end. 
Each girder overlaps the preceding one for a dis- 
tance of six inches. The girders are each 7% feet 


in length, or one-quarter the length of an ordinary 
rail; and it is, therefore, possible, on laying the rails 
on the girders, to bring the rail joints in each case 


at the center of a girder. After the rails have been 
securely gripped by the rail clips, the baNast is tamped 


’ 
under the skies of the girders, to give them a firm and’ 


even bearing, and also to bring the track to the re- 
quired elevation and alinement. The roadbed is then 
completed by laying ballast between and outside of the 
girders. 

Mr. Samuel E. Duff, of Allegheny, Pa., who is the 
inventor of this track construction, has laid several 
experimental sections, both of steam railways and 
street railways, which have given great sat- 
isfaction. Practical men who examined the 


phur acids; but some experiments made by the writer 
a number of years ago, resulted in showing that the 
sulphur has little to do with this injury to pipes. The 
true cause is the production of ammonia compounds 
during combustion. Both the chloride or sal-ammo- 
niac and the sulphate are formed in the pipe, and mix 
with the ashes and soot. It remains harmless during 
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“TAMPING THE BALLAST UNDER THE GIRDER FLANGES. 


the dry, cold weather, but readily absorbs moisture by 
contact with damp air as warm weather comes on, 
when its action begins, and continues so long as the 
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CROSS-SECTION OF THE GIRDER. 


cause remains. The effect of sal-ammoniac to induce 
rusting in iron is well known. It is also well known 
that bituminous coal] gives off ammonia when distilled 
—the supply obtained at the gas works being consider- 





girders made the criticism that it would be 
impossible to tamp the ballast perfer¢tly 
under them, and that the girders would 
spread out at the bottom under the loads 
they had to support. This criticism was 
dispelled by an experiment, in which a 
short track section was set up with the gir- 
der flanges resting on oiled steel plates, and 
then subjected to a ioad of 100,000 pounds, 
which failed to produce amy perceptible ver- 
tical deflection. When the load reached a 
weight of 25,000 pounds, it was observed that 
the girder had spread five-sixteenths of an 
inch at the flanges, after which scarcely any 
change was noticeable as the load was in- 
creased to 100,000 pounds. This remarkable 
showing under the worst conditions possible 
speaks well for the rigidity of the girders, 
and makes it virtually certain that no de- 
flection would occur in practice when they 
were partially supported by the ballast of a 
roadbed. 
Sr 0 or 


The Rusting of Stove Pipes—Its Cause 
and Prevention, 


BY JOHN M, BLAKE. 

The ruinous rusting of stove pipes is a 
matter that is often forcibly brought to the 
attention of users of anthracite coal stoves. 
Pipes which have been in use for two or 
three years will sometimes become so eaten 
by rust that little metallic iron is left, and the pipe 
will crush in the hand. This destruction is more rapid 
and complete than with the ordinary weather-rusting 
of sheet tron. 

The cause is generally attributed to the sulphur in 
the coal. There is not much doubt that the destruc- 
tion of the mortar in chimney tops is due to the sul- 








STEEL SUBSTRUCTURE FOR RAILWAYS. 


able. We would hardly expect anthracite coal to pro- 
duce an appreciable quantity; but when the writer 
mixed a little slaked lime with some dust taken from 
flues or pipes, a strong smell of ammonia was de 
veloped, thus practically demonstrating that this salt 
is produced in quantity sufficient to cause injury. 
The season is approaching when stove and furnace 


pipes will be put away for the summer; and knowing 
the cause of this vexatious rusting, we must look for 
the remedy. 

The removal of the ammonia salt is a matter involy- 
ing difficulties, If we start with a new pipe, and brush 
out every particle of dust before the dampness has 
been absorbed, the removal will be complete, and no 
harm will ensue. This, however, is an ex: 
ceptional case. in our climate, we are often 
obliged te keep up our stoves and furnaces 
through the first warm, damp days of May, 
and sometimes early June. When rust has 
once commenced, and particularly in the 
case of neglected pipes, the crust of rust 
persistently holds the ammonia salt. 

Two ways seem to effect its removal from 
the pipes. First, by immersing and thor- 
oughly soaking the separated sections for 
several hours in water—running water, if 
possible; and second, by roasting the pipes 
over a fire to a red heat. In my experi- 
ments, both methods were tried with equally 
satisfactory results. The pipes, however, in 
the second method, must be heated to a dark 
red to completely drive off the ammonia 
compounds, A stove that could be heated 
throughout by a brisk wood fire just pre- 
vious to removal for storage, might. be made‘ 
immune—as well as its pipe—so far up as 
the intense Imat had reached; and it has 
been found of advantage to soak and wash 
the removable parts of a kitchen stove, be- 
fore leaving the same unused for the sum- 
mer. In the instance tested, this course pre- 
vented the rusting that previously had regularly taken 
place. 

The accumulation of ammonia salts seems to be slow. 
Just a few fires in a steve do not appear to leave the 
destructive element in serious quantity. The rusting 
effect on cast-iron furnace flues is to form a scale to 
a limited depth every summer, which gradually thins 
the cast iron. Under the same conditions, wrought- 
iron pipes or flues would be penetrated, unless ef good 
thickness. ‘ 

After testing a number of samples at cifferent times, 
the. ammonia compound was found to be in some cases 
the chloride alone. Sometimes it was a mixture with 
sulphate, and in one instance there was present only 
the sulphate. ‘ 

The dust from furnace fives has considerable value 
as a fertilizer. The ammonia will show its effect very 
noticeably in the increased vigor of the growth of 
grads on parts of a lawn where the experiment is tried. 

—_— + Oo Oe 
Many Methods of Carrying Mali. 

The many methods of cargying the mail in the past 
and present are shown by the United States post office 
department in the Government‘ building at the World's 
Fair. The exhibit contains pictures and modtis and 4 
real Alaska dog sledge used for carrying the malls 
in the far North, To this sledge are attached a train 
of Alaska dogs, mounted and harnessed, looking as 
natural as if alive. This train doubtless 
has covered many miles over the bleak and. 
frozer territory in the far North, carrying 
Uncle Sam's mails. 

The. cowboy mail carrier on his trusty 
steed, galloping across the plains with his 
letter pouch, the footman carrying mail 
through the dense forest, and the mail car- 
rier on snowshoes ia the great timber dis- 
tricts of the North, are also shown in this 
exhibit, and there is a horse sled and an old- ‘ 
style buckboard, a reindeer sledge and an 
Esquimaux driver. 

Coming closer to civiiization, the rural 
mail wagon and city mail wagon, the elec- 
tric mail car and the postal car, as used on 
the great railways of the country, are ex- 
hibited, giving World's Fair visitors an idea 
of the magnitude of Uncle Sam's mail-carry- 
ing business. 


J. R. Freeman, of the Metropolitan Water 
Board of Massachusetts, is the authority for 
the statement that Boston is sinking into the 
sea. He asserts that the present datum 
plane, to which all elevations are referred 
by the engineering department of the city 
of Boston, and which is commonly known 
as Boston base, probably coincided almost 
exactly in the year 1830 with the mean low 
water at the Charlestown navy yard. To- 
day, after a lapse of seventy-two years, the 
same datum plane, as defined by numerous 
bench marks on solid ground, according to the best 
available determination is 0.79 foot below mean low 
water. This comparison shows that the land now 
stands about 0.79 foot lower relatively to the sea than 
it did about sev.%ty-two years ago, and shows that 
the land in’ Boston and vicinity is sinking at the rate 
of about one foot per hundred years. 
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A NEW TENNIS RACKET. 

A new racket for playing lawn tennis, court tennis, 
and rackets has been brought to our attention, the 
novel feature of which is to be found in its knotted 
strings. The efficiency of a rough surface has jong 
been recognized. The principle is exemplified in the 





chalked tip of a billiard cue, and in the sandpaper sur- 
face of the ping-pong bat. But so far as we know, no 
one has hitherto succeeded in getting an equally ef- 
fective instrument for players of tennis and analogous 
games. 

The iuventor of the new racket, Mr. J. E. Hindon 
Hyde, of 120 Broadway, New York city, has solved 
the problem by forming knots in the strings them- 
selves, so that the strings can be independently stretch- 
ed to the required tightness, and the knots can be 
placed at the desired points. This new rack- 
@ seems to present possidilities. Among 


Scientific American 


rack by engaging its convex portion; then during the 
second half of the rotation, the former rack will be 
advanced, while the latter will remain stationary. Stop 
arms are hinged to the rear end of each runner, to 
hold it stationary while it carries the weight of the 
wheel. The forward or steering runner is formed with 
a knife edge at the rear, which may be pressed into 
the ice or snow by a twist of the handle bars to retard 
the progress of the vehicle, thus acting as a brake. A 
patent for this improved runner attachment has been 
granted to Mr. John H. Youngken, of Virginia City, 
Mont. 
ee 
PIPE OR BAR CUTTER. 

In the accompanying illustration we show a simple 
and inexpensive tool for cutting pipes, tubes, and bars 
of metal, which has been patented by Mr. William T. 
Snell, of Octave, Ariz. The tool may be adjusted to fit 
and securely hold any size of bar or pipe while the 
cutting operation is being performed, and the arrange- 
ment is such that the depth of cut made by the tool 
will be regulated by the pressure exerted on the handle 
by the operator. As clearly shown in our engraving, 
the main body of the pipe cutter is formed with two 
arms, one of which is longer than the other, and ter- 
minates in a hook or jaw. Mounted to slide between 
these arms is a rectangular jaw block formed with a 
central chamber, into which a tubular stud extends. 
This stud has a slightly tapered bore, which receives 
the shank of the cutting tool. A heavy coiled spring 
in the chamber bears against a collar formed on the 
outer end of the tubular stud, which is retained in the 
jaw block by a plate bearing against the opposite side 
of this collar. The handle of the pipe cutter is formed 
with a rod, which is threaded through the main body 
of the device, and bears against the end of the tubular 
stud. In practice the bar or tube to be cut is placed 
between the inclined walls of the jaw of the main 
frame, and the jaw block is moved forward to hold the 
pipe in position by means of the handle rod, which is 
threaded forward. The cutting operation then pro- 
ceeds as usual, that is, the device is rotated about the 
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preferably attached to the rim by a cement or other 
well-known means, so as to prevent it from creeping. 
A wheel constructed in this manner is adapted for use 
in connection with any form of wheeled vehicle, and is 








VEHICLE WHEEL. 


exceedingly strong and durable, and well adapted for 
use on roads of any description. 
es 
MACHINE FOR MOISTENING GUMMED PAPER STRIPS. 
A patent has recently been granted to Mr. J. E. 
Colvin, Box 354, Junction City, Kan., for a machine 
adapted to moisten gummed paper strips, such as are 
used to close and seal paper bags or other packages in 
lieu of trying them with twine. The paper strip or 
tape, wound up into a roll, is carried in a sheet metal 
drum or holder, mounted on the baseboard 
of the machine. Access to the holder is had 





these are the advantages in delivering a twist 
service, and the security of grip on the ball, 
thus permitting accurate placing. The oppo- 
nent’s twist or “cut” also can be neutralized 
and even reversed by the user of this racket. 

Mr. Wylie C. Grant won the Indoor Na- 
tional Tennis Championship of the United 
States last winter with one of these rackets. 








RUNNER ATTACHMENT FOR BICYCLES. 





through a door in a side face of the drum. 
Upon the baseboard near the holder, and in 
alinement therewith, a rectangular sheet 
metal chamber or water reservoir is mount- 
ed, and the paper tape which passes out 
through a slot in the holder is led into this 
chamber, through guides under its lid, and 
then out at the opposite side. Pivoted at one 
end within the reservoir is a plate bent to a 
right angle at its center and carrying at its 








An inventor in Montana has devised a very 
ingenious scheme for making his wheeel ser- 
viceable in winter weather. This he does by 
substituting a single forward steering runner and a pair 
of rear propelling runners for the wheels of his bicycle, 
so that the vehicle may be propelled over snow and ice. 
The propelling runners are so constructed and operated 
by the usual pedal movement that they wil! be alter- 
nately lifted and advanced, one runner of a pair bearing 
the weight of the machine, while the other is being lift- 
ed and brought forward. Each propeiling runner is at- 
tached, at its upper end, to a mangle rack, and these 

packs are engaged by gear sectors mounted and keyed 
to the rear axle of the bicycle. It will be observed 
that the bottom sections of the racks are straight, the 
upper sections are inwardly convexed, and that no 








.teeth are formed on the end sections of the rack. 


The 
gear sectors face in opposite directions, and are rotated 


TOOL FOR CUTTING PIPES OR BARS. 


pipe, and the tool is fed forward as desired by screw- 
ing the handle rod forward. The pipe or bar will then 
be cut without any bulging, as is apt to occur with 
other tools now commonly in use. 
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A Huge Dam. 

The construction of a tremendous barrage, rivaling 
even the recently completed huge Aswan dam on the 
Nile, is shortly to be commenced upon the Tunga Barda 
River near Hospet, in the extreme western corner of 
the Madras Presidency, British India. The sources 
of the Tunga Barda are in the western Ghats, and the 
course of the river is eastward across India, flowing 
400 miles to the sea. The scope of this projecet is to 
construct a dam nearly a mile long by about 150 feet 
in height, thereby forming a huge reservoir approxi- 
mately 40 miles in length and covering an area of 150 
square miles. By means‘of this Titanic project some 
200,000,000,000 cubic feet of water—about five times the 
capacity of the Aswan reservoir and equal in area to 
about three times that on the Nile—will be available 
for the irrigation of the surrounding country. The 
cost of this gigantic project is estimated at three and a 
half crores of rupees; but owing to the extent of 
country it will be able to irrigate, it is anticipated that 
the scheme will be a most paying one. 

VEHICLE WHEEL. 

A patent has been granted to Mr. Carl Rondell, of 
925 Fourteenth Avenue, South, Minneapolis, Minn., on 
a new type of vehicle wheel which provides a cushion- 
tread surface of very great strength. The wheel rim, 
as illustrated herewith, is formed with a ccrtral out- 
wardly offset section; in other words, it has the form 
of a trough with side flanges along each edge. The 
spokes are secured at one end to these flanges and at 
their opposite ends to the hub. The rim is preferably 
made of aluminium, although any suitable material 
may be used, and the tire is a cushion tire, being 
preferably made of solid rubber, although an inflated 
tire may be employed. The tire is endless and is per- 
fectly fitted to the outer convex surface of the central 
member of the rim. Although the tire will remain on 
this offset member without being secured thereto, it is 











free end a sponge which bears against the 

gummed paper at the point where it emerges 

from the reservoir. The lower end of the 
sponge dips into the water of the reservoir. 

Just above the hinges, the plate is formed with a 
head provided with outwardly extending pivot bolts 
which project through curved slots in the side walls 
of a bracket frame hinged to the water reservoir. 
This bracket frame is formed with a heavy handle, 
whose weight, when the bracket frame is thrown to the 
position illustrated, serves to hold the sponge against 
the gummed paper. When, however, the handle is 
thrown forward, the bent plate rocks downward, im- 
mersing the sponge in the water. This provides a 

















MACHINE FOR MOISTENING GUMMED PAPER STRIPS. 


means for moistening the sponge in case the capillary 
attraction is not sufficient to keep its upper end moist. 

In use it is merely necessary to draw forward the 
desired length of gummed paper, which will be moist- 
ened as it is drawn forward. and then to cut it off by 
bending it backward against the V-shaped cutter 
tormed on the lid of the reservoir. 
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| Legal Notes. | 


A WaTER STILL INFRINGEMENT Case.—James W. Hale 
brought an action against the World Manufacturing 
Company for infringement of letters patent granted 
to him for an improvement in water stills for the 
distillation of water for domestic purposes. The Cir. 
cuit Court dismissed the bill, on the ground that the 
water still manufactured by defendant did not in- 
fringe any of the claims of the patent sued upon. 
From this decree the complainant appealed, but the 
Circuit Court of Appeals (127 Fed. Rep. 964) affirmed 
the decision. 

The Hale apparatus is simple enough. It consists 
of three separable parts—a boiler, in which the water 
to be distilled is contained; a collector for the dis- 
tilled water, which fits on top of the boiler, and a 
condenser containing cold water for condensing the 
steam, which fits on top of the collector, The essen- 
tial and patefitable feature of the invention is a ster- 
ilizing chamber, consisting of the upper part of the 
boiler above the water, into which air is admitted and 
carried across the surface of the water through the 
steam, to a passage opposite the inlet, through which 
it passes, mixed with the steam, to the condenser. 

The defendant's still is also composed of three separ- 
able parts—a boiler, a collector, and a condenser ar- 
ranged to fit together in the order named. The col- 
lector, however, has no bottom or floor to serve as the 
top of a sterilizing chamber, but the steam rises di- 
rectly from the boiler through the central opening 
into the condenser chamber. No attempt is made to 
confine the steam between the floor of the collector 
and the surface of the boiling water, so as to sterilize 
the air by compelling it to pass over the entire surface 
of the boiling water and mingle with the scalding 
steam before rising, through the steam passage, into 
the condenser. 

An examination of the prior art satisfied the court 
that, before Hale took out his patent, patents had been 
issued for water stills consisting of three separable 
parts—a boiler, a collector, and a condenser—and also 
for water stills having air inlets to admit air for aerat- 
ing purposes, and likewise water stills containing pro- 
visions for purifying and sterilizing the admitted air. 

Since there was no attempt to confine the steam in 
a chamber for sterilizing purposes in the defendant’s 
apparatus, and for compelling the air to pass over the 
entire surface of the boiling water and mingle with it, 
the essential element of the Hale patent was lacking 
in defendant's device. 




















Some ELEMENTS OF PaTeNT Law.—In the case of 
Sanders v. Hancock (128 Fed. Rep. 424) the court 
laid down with such admirable clearness the elements 
of patent law, that we feel prompted to quote below 
a few of the remarks made: It is well settled that a 
mere conception or idea of a desirable function or re- 
sult, resting in the mind, which might be obtained by 
a machine or device, is not invention, either for the 
purpose of obtaining a monopoly, or for the purpose 
of making the defense of prior invention. Invention 
in the legal sense must involve a practical, successful, 
operative device. It must be a perfected invention, 
and either put to practical use, or be clearly capable 
of such use, and the novelty of an invention is not 
negatived by a prior useless process or thing. Nor is 
anticipation made out by a device which might, by 
slight modification, be made to perform the same 
function, if the prior invention were not designed by 
its maker nor adapted to actual use for the perform- 
ance of such function. Another well-settled proposi- 
tion is that even in a combination patent infringe 
ment is well established whenever the alleged in- 
fringing device accomplishes the same result, and 
substantially in the same way. And mere cclorable 
and immaterial difference in the mechanical arrange- 
ment and. adjustment, or difference in the form of 
parts of the structure, or methods of fastening or bolt- 
ing such fopms together, does not avoid infringement, 
as omitting an element, so long as the same result is 
obtained, and substantially in the same way. Nor for 
similar reasons will an immaterial addition avoid in- 
fringement. No rearrangement or transposition of 
the parts or substitution of one thing for another 
avoids infringement, so long as the fact remains that 
the same result is worked out in practically the same 
Way. 

Attention may be called to the now well-established 
doctrine of the recent cases in regard to combination 
patents, which put those inventions on a different foot- 
ing from what the tendency of the reasoning of the 
older cases put them. The older cases are well cal- 
culated to create the impression that a combination 
patent must in all cases receive a narrow construction, 
and that such an invention is hardly entitled to the 
benefit of the doctrine of equivalents. It has been 
demonstrated, and particularly in recent years, that 
patents which satisfy in the highest degree the require- 





ments of the public, and a growing and complex busi- 
ness establishment such as ours, are not limited to 
the class called the primary or pioneer patents, but 
include combination patents. Indeed, the practical 
utility, and the change from failure to success, is 
shown in the highest degree in combination patents, 
and in view of this a more liberal attitude is now 
shown toward such patents. In the case of Brammer 
v. Schroeder, 106 Fed, 918, 920-921, 46 C. C. A. 41, the 
result of the more modern cases is restated by Judge 
Sanborn in the following language: “One who invents 
and secures a patent for a machine or combination 
which first performs a useful function is thereby pro- 
tected against all machines and combinations which 
perform the same function by equivalent mechanical 
devices. In other words, the term mechanical 
equivalent, when applied to the interpretation of a 
pioneer patent, has a broad and generous signification. 
This general rule of law, like every other principle of 
jurisprudence, applies equally to all patents, whether 
for combinations, machines, or combinations of mat- 
ter. If, however, one invents and secures a patent for 
a new combination of old mechanical elements, which 
first performs a useful function, he is protected against 
all machines and combinations which perform the 
same function by equivalent mechanical devices, to 
the same extent and in the same manner as one who 
invents and patents a machine or composition of mat- 
ter of like primary character. The doctrine of me- 
chanical equivalents is governed by the same rules, 
and has the same application, when the infringement 
of a patent for a combination is in question as when 
the issue is over the infringement of a patent for any 
other invention.” 

And in the case of Keystone Manufacturing Com- 
pany v. Adams, 151 U. S. 139, 14 Sup. Ct. 295, 38 L. Ed. 
103, Mr. Justice Shiras, speaking for the court, said: 
“Where the patented invention consists of an improve- 
ment of machines previously existing, it is not always 
easy to point out what it is that distinguishes a new 
and successful machine from an old and ineffectual 
one. But when, in a class of machines widely used, it 
is made to appear that at last, after repeated and futile 
attempts, a machine has been contrived which accom- 
plishes the result desired, and when the Patent Office 
has granted a patent to the successful inventor, the 


courts should not be ready to adopt a narrow or astute: 


construction fatal to the grant.” In the case of West- 
inghouse v. Boyden Power Brake Company, 170 U. 8. 
537, 18 Sup. Ct. 707, 42 L. Ed. 1136, Mr. Justice Brown, 
speaking for the court, said: “The fact that this in- 
vention was first in the line of those which resulted in 
placing it within the power of an engineer, running a 
long train, to stop in about half the time and half the 
distance within which any similar train had stopped, 
is certainly deserving of recognition, and entitles the 
patent to a liberality of construction which would not 
be accorded to an ordinary improvement upon prior 
devices.” In another of these Westinghouse cases, 
namely, Westinghouse Air Brake Company v. New 
York Air Brake Company, 63 Fed. 962, 11 C. C. A. 528, 
Judge Shipman, giving the opinion of the Circuit 
Court of Appeals for the Second Circuit, said: “It is 
not important now to determine the grade of its 
pioneership, and whether it may be ciassed in the list 
of those inventions which are of the highest rank; 
but it was an invention created to achieve great neces- 
sities and overcome great hindrances, and was one of 
wide breadth. A court would not be justified in 
adopting a ‘narrow or astute construction’ which would 
minimize the character of the invention, leave its real 
scope open to trespasses, and thus be ‘fatal to the 
grant.’” 





PROCUREMENT BY FRAUD—REMEDY OF ACTUAL INVENT- 
or.—The Standard Scale and Foundry Company filed 


a bill in equity to enjoin McDonald from the use of a 


certain patent, and for an accounting to the complain- 
ant. The substance of the bill is that in 1901 one 
Darius M. Orcutt invented and perfected a wagon 
scale, known as the “Pitless Scale;” that said 
Orcutt was employed in 1901 by the defendants to 
superintend the manufacture and sale of wagon scales 
at their factory in this State, during which time he 
made and applied the discovery in question; that he 
filed an application for a patent on his invention, and 
that he was afterward informed, and for the first time 
learned, that the Commissioner of Patents, on an ap- 
plication for letters patent for said invention thereto- 
fore filed by two of the defendants, had granted the 
defendants letters patent therefor, issued on the 17th 
day of February, 1903; that the said patentees were 
not the original and first inventors of said device, and 
that they had obtained the same by fraudulent repre- 
sentations to the Patent Office, and in fraud of the 
rights of the first and original inventor; and that the 
complainant became the owner of al! the rights and in- 
terest of Orcutt in said invention, by a proper deed of 
assignment, which had been duly filed in the office of 
the Commissioner of Patents. 

To this bill the defendants demurred. 

The question to be decided was where A claims to 






be the original inventor of a patentable 
which he is entitled to a patent from the 
and B has wrongfully and surreptitiously, 
of the rights af A, ebtebied & suka tein Gi 
ment for the invention, has he a standing in a court 
of equity to enjoin B from the use of the patent, and 
for an accounting? 

“As the exclusive right of the inventor to the use 
of his invention does not exist at: common.law, but 
depends alone upon legislative action, Congress haa the 


- power to prescribe the method and procedure by which 


such exclusive right shall be obtained. To this end, 
Congress has created a department known as the Pat- 


the original inventor must first make his application 
for a patent, accompanied with suitable specifications, 
and certain descriptive, intelligible data. These are re- 
ferred by the commissioner to a designated board of 
examiners, who, by reason of their learning and ex- 
perience in such matters, are experts, presumably pe- 
culiarly qualified for determining whether the given 
device possesses the requisite qualities of an invention, 
as distinguished from mére mechanical skill; whether 
or not ft be a practicable and useful device; and 
whether it has been anticipated in use by some other 
invention, or conflicts with some other patented grant. 

It does seem that it never was the mind of Congress 
that the inventor, without complying with the statu- 
ory scheme of submitting his claim to the Patent Office 
for its action thereon, could go into a United States 
court in the first instance to have determined the ques- 
tion of his right to a patent, and the exclusive use of . 
the claimed invention.” 

“The bill discloses that, prior to the issuance of the 
patent to the defendants, the application of Orcutt to 
the Patent Office for a patent was filed. This brought 
the case precisely within the provision for a patent, 
conflicting with a ‘pending application’; thus devolving 
upon the commissioner the duty imposed by the statute 
to give the required notice and proceed to the hear- 
ing, etc. While the bill is silent as to whether or 
not the commissioner observed the statute in this re- 
spect, the presumption is always to be indulged that 
the public officer did his mandatory duty.” 

“As persuasive proof that it was never contemplated. 
by Congress that the mere claimant to an invention 
not patented, without more, could maintain a suit in 
equity against the patentee, is the provision of section 
4915 of the statute [U. 8. Comp. St., 1901, p, 3392) 
which provides as follows; 

24 Whenever a patent 6m apelichiion te tefuend: eltieet 
by the Commissioner of Patents or by the Supreme 
Court of the District’ of Columbia upon appeal from 
the commissioner, the applicant: may have remedy by 
bill in equity; and the court having cognizance thereof, 
on notice to adverse parties and other due proceedings 
had, may adjudge that said applicant is entitled, ac- - 
cording to law, to receive a patent for his invention, 
as specified in his claim, or for any part thereof, as 
the facts in the case may appear. And such adjudica- 
tion, if it be in favor of the right of the applicant, 
shall authorize the commissioner to issue such patent 
on the applicant filing in the Patent Office a copy of the 
adjudication, and otherwise complying with the re- 
quirements of law. In all cases, where there is no 
opposing party, a copy of the bill shall be served on 
the commissioner and all expenses of the proceeding 
shall be paid by the applicant, whether the final deci- 
sion is in his favor or not.’ 

“This statute shows that while Congress required 
the inventer to submit his claim for patent, in the first 
instance, to the patent department of the government, 
it did not intend that so valuable a thing as the in- 
ventor might obtain through the grant of a patent 
should be subject to the final arbitrament of that de- 
partment. Why should Congress thus declare that, if 
the application for a patent should be refused either 
by the Commissioner of Patents or the Supreme Court 
of the District of Columbia, ‘the applicant may have 
remedy by bill in equity,’ if such remedy existed even 
in advance of any such adverse action by the Com- 
missioner of Patents or the Supreme Court of the Dis- 
trict of Columbia? The enactment would have been 
an act of supererogation.” 

“As only the exclusive owner is entitled to call in 
question the use of his invention by a third party, and 
he cannot be such exclusive owner with such right 
until he has obtained a patent, it should follow that the 
complainant is not entitled to call upon the defendants 
for an accounting, and to enjoin them from the further 
use of the invention, until it_has obtained the statutory 
evidence of such exclusive right, which is a patent. 
Whether or not the complainant, in the event it obtains 
such patent, can compel the defendants to account for 
profits earned by them prior to the grant of a patent to 
the complainant, is not involved in this ltigation. 
As the court has the right to assume that the com- 
plainant is prosecuting his application before the Com- 
missioner of Patents as the statute contemplates, what 
is here held is that this suit ie premature.” 

The demurrer was therefore sustained. 
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RECENTLY PATENTED INVENTIONS. 
Biectrica! Devices, 

COUPLING FOR ELECTRIC WIRES.—R. 
@. Castitio, Mexico, Mexico. In this patent 
the Invention relates particnlarly to improve- 
ments in couplings for trolley-wires of electric 
railways, an object being to provide a coupling 
of simple construction and so arranged that 
si.ould a trotley-wire break and its end fall to 
the grownd the fallen section will be wholly 
cut out of electrical connection, and thus pre- 
vent the possibility of accident from an electric 
curren!. 

ELECTRIC BLOCK-SIGNAL SYSTEM.—T. 
Sitvens, Victoria, Canada. This signal is in- 
tended for use upon railways. Mr. Silvene’s 
object, more particularly, is to produce a neat, 
reliable, and simple system whereby a train 
may automatically display a danger-signal in 
the block upon which it stands and in the 
block aheed and may automatically display 
a@ safety-signal in a block to the rear. The 
aystem is applicable to single or double tracks. 

ELECTRIC BIGNAL SYSTEM.—0O, Exner, 
Larchmont, N. Y. The invention § relates 
to electric signaling, and more particu- 
larly to the production of a semple and 
reliable signal for use in connection with 
electric railways and adapted to warn the 
engineer at the power-house and the motor- 
man whose train happens to be near the 
seat of trouble upon a particular part of the 
line. 

TROLLEY.—J. A. Lavery, New York, N. Y. 
In this patent the ‘nvention has reference 
to Improvements tn trolleys used in connection 
with the overhead wires of electric railways, 
@n object of the inventor being the provision 
of,a simple and novel means for preventing the 
accidental displacement of the trolley from 
the wires. 


Hardware. 

MITER-BOX.—J. J. Manns, Harrison, Ark. 
In this instance the invention relates to wood- 
sawing; and the object is the provision of a 
new and improved miter-box adapted to be 
adjusted to allow the user to accurately pro- 
@ucé on the side or face of the timber or 
othes work a cut of any desired angle. It is 





understood the box may be used for other 
purposes. 
Mydraulics. 
HYDRAULIC PRESS.-P. W. Fv ier, 
Dorchester, Mase. This ,invention pertains 


to improvements in hydraulic presses or sim 
diarty-actuated devices, an object being to 
provide a press of very simple construction in 


which two different Mquids are employed in 
counection with an equal arm-lever, whereby 
& press of great efficiency is provide’. 
MECHANISM FOR RAISING LIQUIDS 
PROM DEPP WELIS.—T. F. Monax, De 
Young, and F. J. Moses, Kane, Pa. This in 
vention relates to mechanism for raising 


Mquids from deep wells The alr pipe is 
provided at its lower end with a self-closing 
vaive which cute off egrees of air as soon 
as the pressure thereof within the alr pipe 
drops below a certain limit. A cgsing en- 
circles the alr pipe, and is provided with an 
intet vaive so disposed that the fuld in the 
well t level and the forma 
tion of paraffin is reduced to a minimum. The 
well is provided with sand traps which pre- 
yent evil effects from the inflow of sand. 


4 ing a t 








Lighting and Heating. 

CARBURETER.—D. D. Ranyerx, Payette, 
Tdabo. The alm of the invention is the pro- 
vision of a new and improved carbureter, very 
effective in operation, and arranged to cause 
@ proper vaporization of the oll and the 
mixing of the oll-vapors with air to insure 
the formation of a rich and readily-combustibe 


gan. 
MINER'S CANDLESTICK.—E. W. Packer, 
Mace, Idaho. In this instance the invention 


fins for its object to provide a candlestick 
formed entirely from wire of novel simple 
form that adapts the candlestick for every 
convenient use and greatly cheapens the con- 
struction, the tnmvention being well adapted 


Sanborn, lowa. 


t any desired point and generally 
separate from that in which the 
or furnace is located. The attachment 
utilizes the leat derived from the products 
passing through the pipe and 
adapted to contain water, whick may be 
of for eny purpose and at the same 
time radiate beat Into the apartment. 

Machines and Mechanical Devices. 
APPARATUS FOR TREATING NEGATIVES 
AND PRINTING-PLATES.—W. G. Tuoxrn, 
‘St. Paul, Mins. ee oe trenton 
impreved apparatus for drying photo- 
negatives after developing and for 
half-tone and other printing plates 
w 8. ell an etehing sointion to produce 
- ce 


MECHANICALLY-ACTUATED ORGAN.— 
c. L. D. Leorr and F. A. Karp, Brooklyn, 
N. Y. The object of this invention is to 
provide a new and improved mechanically- 
actuated organ arranged to play a number 
of long pleces of music successively without 
requiring a change of note-sheet, the organ 
being more especially designed for use on 
merry-go-rounds and in balls, pleasure grounds, 
and other places of amusement, 

BOTTLE-CORKING MACHIND — J. F. 
Scuneiper, New York, N. ¥. This invention 
relates to improvements in bottle-corking ma- 
chines In which the several operations are 
automatically performed by the act of plac- 
ing the bottle in the holder; that is, on the 
introduction of a bottle the machine is started, 
the bottle is raised, the cork is fed to a 
position over the bottle, and the cork driven 
in, after which the machine is thrown out 
of gear and stops, so that the corked bottle 
may be removed by an operator. 

BOLT-TURNING HEAD—B, DseK. Jacx- 
son, Altoona, Pa. Mr. Jackson's invention 
bas reference to improvements in devices for 
turning bolts, rivets, or the like, an object 
being to provide a turning-head by means 
of which the work may be rapidly done and 
which may be quickly adjusted for different 
sizes of bolts. 

MACHINE FOR GRINDING CUTTERS.— 
EK. Scuroepen, New York, N. Y. The object 
of the invention is to provide a new and in- 
proved machine more especially designed for 
accurately grinding rotary cutters—such, for 
instance, as is used in a fleshing and shaving 
machine for raw or dressed furs or skins, for 
which former Letters Patent have been granted 


to Mr. Schroeder. The operations of this 
machine do not require the employment of 
highly-skilled labor. 

APPARATUS FOR COALING BOATS.—-IH. 
D. Sreagns, New Orleans, La. In this case 
the invention relates, generally stated, to 


apparatus arranged on a coal-barge employing | 
coal elevating and discharging means and 
suitable power means, also on the coal-barge, 
adapted for operating the elevating and dis 
charging means. Coal breaking and weighing 
devices form a part of the apparatus as a 
whole. 

GRINDING-MILL.—G. C. Parenzet, Frank- 
lin, Tenn. This invention relates to improve- 
ments in mils designed for use in connection 
with roller flour-milia, and particularly 
adapted for grinding pure middlings, fine flat 
middiings, flat tailings, and low grade stock, 
an object being to prqyide a machine by 
means of which the work may be rapidly and 
thoroughly done. 





Of Interest to Farmers, 


AUTOMATIC GATE.—R. Botrnoer, Sheri- 
dan Lake, Col Operating means in this gate 
act gradually in opening and elosing it, avoid- 
ing jars and shocks, Springs transmit move-' 
ment of operating devices to the gate so that 
movement of the gate will be gradual and 


shockless and the pull of the devices will 
not be exerted directly on the gate but on 
the springs and through these to the gate. 


Means are provided so that whether the de- 
vices are pulled quickly or slowly the gate 
will move at about the same speed. Means 
provide that the gate will be opened and 
closed by the springs with ample time for 
both movements. 

REEL FOR PLANDERS.—J. H. Groorers, 
Allendorf, lowa. The invention relates to an 
attachment to planters of that type which is 
provided with a guide wire, chain, or cable, 
one end of the wire, chain, or cable being 
adapted for attachment to a stake fastened 
to the ground at one end of a proposed row, 


the other end of the wire, chain, or cable 
being adapted for attachment to a_ reel 
mounted to rotate at the rear of the ma- 


chine, and is a division of the application for 
an improvement in planters formerly filed by 
Mr. Grooters. 

PLOW.—W. T. Goren, Fayetteville, Tenn. 
In this case the Invention relates to Improve- 
ments in reversible double-shovel plows, an 
object being to provide a plow of this char- 
acter so arranged that changes can be quickly 
made to place either shovel in advance of 
the other while plowing on a side bill, so that 
the dirt will be thrown In the same direction 
in both furrows. 


MACHINE FOR PULLING STALKS.—G. 
M. Kirxraraick, Ennis, Texas. The purpose 


In this instance is to provide a machine for 
pulling up corn and cotton stalks by the 
roots and breaking the stalks in small pieces 
and to provide a construction wherein the 
stalks will be guided to the pulling-section of 
the machine and the pulling-section may be 
adjusted to suit the average height of the 
stalks and bodily raised and lowered at any 
time to permit the pulling-section to be car- 
ried eut of the way of obstructions. 





Pertaining to Vehicles. 


AXLE-OILER.—J. C. Lampert, Tonica, Ill. 
Mr. Lambert's invention has reference to im- 
provements in oilers for vehicle-axle skeins, 
an object being to provide an oiler of simple 
construction and consisting of few parts and 
that can be readily removed or replaced with 
the hab-nut without interfering with the oll 





thereon and by subsequently 
washing such surface. ~ 


CARRIAGE-TOP.—-L. C. SHIPLEY, 
York, N. ¥. Im this patemt the invention re- 
lates to improvements in carriage-top frames, 
an object being to provide a frame so con- 
structed as to fold compactly when not in 
use. In folding the several standards swing 
inward toward each other, and the several 
members when folded lie on studs. The in- 
vention is not confined to a carriage-top, as 
it may be used for awnings on boats or other- 
wise placed. 





Rallways and Their Accessories. 

COUPLING FOR AIR-BRAKBE HOSE.—A. 
FP. Attan and J, A. Lenuorr, Wilmington, 
Del. These coupling Improvements are upon 
a device for which the inventors were allowed 
a former patent, and provide spring-supports 
for the locking-terminals of the hose con- 
nected with the air-brake, which supports serve 
to hold the terminals in correct position when 
uncoupled and assure coupling of opposing 
locking-terminals, which terminals when 
coupling is effected are in proper alinement, 
occupying certain positions, according to 
whether the couplings of opposing cars are 
the same distance from the ground or higher 
or lower than the other, in which position 
they are held while coupled by means at the 
outer end of the locking-terminals. 


CUSPIDOR FOR CARS.—R. T. CumMINs 
and 0. P. Ivie, Sheffield, Ala. The object of 
this Invention is to provide novel details of 


construction for a stationary cuspidor located 
between seats of a passenger rallroad-car and 
which is self-closing at its upper end, is 
convenient to open for use by the occupants 
of either seat, is open at its lower end, is 
readily cleansed, is strictly sanitary, and af- 
fords a necessary accommodation to the trav- 
elera. 





Of General Interest, 
BANANA-HOLDER.—E. W. Lyons, Chicago, 
Ill. The invention r@ates to improvements in 
devices for holding bananas or similar fruit 
for transportation, an object being to pro- 
vide a device for this purpose of simple 
construction, Inexpensive, and in which fruit 
may be readily handled without danger of 
breakage or other damage. The distance be- 
tween the bag and the supporting-frame pre- 
vents danger of the fruit coming in contact 


with the frame. 
INVALID-BED.—J. Hatt and Harrie A. 
Pappierorp, North Monroe, N. H. This in- 


vention permits an invalid occupying the bed 
to vold excrement, liquid or solid, while in 
a sitting or reclining posture through the bed 
bottom and mattress into a receptacle held 
beneath the bed in a conveniently-rémovable 
manner. It enables a bedfast invalid to re-, 
ceive medical treatment for diseases of the 
womb and uterus, such as the application of 
douches, and also fo afford means fer bathing 
feet and lower limbs without exposing other 
portions. 

WINDOW-SCREEN.—T. A. Foust and W. 
A. Hoewnter, Pittsburg, Pa. This invention 
refers to improvements in window-screens for 
excluding files and other insects, an object 
being to provide a screen and novel attach- 
ments whereby the screen may be moved verti- 
cally in the window-casing and held at any 
desired adjustment and also be swung horil- 
zontally with relation to the casing. 

FLUE OR DUCT.—H. H. Laws, New York, 
N. ¥. In tis patent the object Is to provide 
a flue or duct made In sections adapted to be 
readily united and securely fastened together 
and arranged to present a smooth connection 
at the joint of the sections, to reduce the re- 
sistance to the fluid passing through the flue 
or duct to a minimum, at the same time 
strongly reinforcing the sections at the joint. 
FASTENING FOR SECTIONAL TUBING. 
0. P. Bocxvuanp, Liberal, Kan. Mr. Buck 
land’s invention relates to improvements in 
fastenings for the sections of tubing—such as 
well-casings, conductor-pipes, and the like— 
an object being to provide a fastening of 
simple construction and which will give 
strength to the joints between sections and 
prevent collapsing or telescoping under pres- 
sure. 

DOOR-FASTENER.—W. Box, Yankton, 8. 
D. The aim in this improvement 1s to pro- 
vide a fastener of novel construction that 
may be readily carried in a person's pocket 
or baggage and that may be quickly applied 
to a car to fasten a door, the lock, or other 
fastening device of which may have become 
defective or wholly omitted. 

MEASURING DEVICE FOR GARMENTS. 
—A. D'ALess1o, New York, N. Y. This de 
vice has arbitrarily-arranged scales thereon 
to be read in connection with charting of 
garments, which device may consist of a 
member for determining the measurements of 
garments for men and one for women, or 
wherein the two ‘members, which may be In- 
dependent, are arbitrarily connected by links 
or equivalents in a detachaDle manner, so 
that the two members will not become sepa- 
rated, although one is used independently of 
the other 

CALIPERS OR DIVIDERS.—F. H. Caw ey, 
Vancouver, Canada. Mr. Cawley’s invention 
is an improvement fn calipers, dividers, ont 


in any desired adjustment. The construction 
is simple and easily operated. 





Designs. 

DESIGN FOR A_ PICTURE-FRAME.—Y, 
Grazzint, New York, N. Y. This ornamental 
design consists of a life-buoy circle within 
which is placed an oval picture holder, grace- 
fully tied about the oval and across the buoy 
at four equi-distant points with a band of 
four ropes. The design is wholly nautical, 
At the bottom of the buoy is an anchor and 
chain, and above at each side a pole with 
a flag. 

DESIGN FOR A HANDLE FOR MIRRORS, 
BRUSHES, OR LIKE TOILET ARTICLES.— 


S. A. KeLier, New York, N. Y. In this or- 
namental design the graceful figure of a 
woman half draped constitutes the handle. 


The arms are extended, the head poised side- 
ways and backward, and spreading a wealth 
of hair. The extremity of the figure vanishes 
below into scroll work. Mr. Keller has pat- 
ented another design. It comprises a handle 
for mirrors, brushes, or like toilet articles, 
and the ornamental features are the head 
and bust of a woman, the head bonneted and 
the body disappearing into ornamental scroll 
work, the latter pointed with flowers. 


Note.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN. CARRFU LLY.- You 
will find inquiries for certain classes of articles 
numbe in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Iu every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 








Marine Iron Works. Chicago. Cataiogue free. 


Inquiry »- 5600.—For manufacturers of small 
ice machine 


poet Power Co., Reading, Pa. 


Inquiry No. 560:.—For the necessary castings. 
ete., with which to build an engine for an automobile, 


“U. 8." Metal Polish. Samples free. 


Inquiry Ne. 5602.—For a firm manufacturing 
ono and pasteboard boxes and containers of various 


Indianapolis. 


For bridge erecting engines. J. S 


pengete Ne. 5603.—For a firm making tin cans, 
boxes and containers of same material 


. Mundy, Newark, N. J. 


If it isa paper tube wecan supply it. Textile Tuhe 
Company, Fall River, Mass. 

Inquiry Ne. 5604.—For manufacturers of iron 
work in ridges. girders. wire-rope transmission, 
pumps, melee cars and vehicles, etc. 

Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inqairy Ke. § 5605.—For manufacturers of malie- 

able tron eastin, 

American inventions negotiated in Europe. Wenzel 

& Hambarger. Equitable Buildi Berlin, Germany. 
peuiry No. 560%.—For mobers es petroleum 

me or launcher, not to exceed 30 f 

In baying or selling patents money may be saved 

and time gained by writing Chas. A. Scott, 40 Cutler 

Building, Rochester, New York. 

Inquiry No. 5607 —For makers of the J. Siegley 

patented planes. 

The largest manufacturer in the world of merry-go- 

rounds, shooting galleries and hand organs. For prices 

and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5608,.—For catalogues of stamped 
eeilings, also candle and soap factory 
Sheet metal. any kind, cut. formed any shape. Die 
making, wire forming, embossing, lettering, stamping, 








hi Metal 8 °o., Niagara Falls, N. Y. 
Inquiry No. 5090.— For makers of grading ma- 
poms & also large irrigation 
iteh 





The celebrated “ Hornsby-Akroyd” Patent Safety Oi! 
Engine is built by the De La Vergne Machine Compan). 
Foot of East if th Street, New York. 
Inquiry Ne. 5610.—For machines for mening 
mailing tubes of paper. with dianeter of about | m 
or more, length | yard or more. 
Partners for F reign Patents Wanted.—Incubater 
brooder, a money-making combination. Entirely new 
principle. Half interest. Chas. H. Sperle, Bound 
Brook, New Jersey. 
Inquiry No. 368 1.—For machinery for making 
covers for paper ** blocks,” such as are used to roll or 
wind fibbon upon in silk ribbon establishments. 
I have a patent on anew hook and eye, that I want 
to place with some manufacturer to make and market, 
on liberal terms. 
W. A. Maxwell, Marianna, Fila. 
Inquiry Ne. 5612.—For makers of round paper 
boxes for insect killer. 
Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, machin- 
ery and tools. Quadriga Manufacturing Company, & 
South Canal Street, Chicago. 
Inquiry Ne. 5613.—For manufacturers of station. 
ary gas engines. 
FoR SAL8.—Patent, New Device. Memorandum and 
“Calls frequently used" attachment for desk telephones. 
Sheet metal cheaply manufactured. Mail order houses, 
light manufacturers and others investigate. 
Inventor, 2% Boston Block, Minneapolis, Minn. 
Inquiry Ne. 5614.—For makers of paint-grinding 
machinery. 
Superintendent wanted for manufacturing plant. 
Must be competent to take charge of machine shop— 
wood-working and foundry. A hustler and good organ- 
izer. References wanted. Superintendent, Box 173, 
New York. 
Inqoir Ke. 56 5.--For makers of giectrical teste 
for f trolled by one master cloc 
WANTED. To mpronethe- on eaanaghae terms apy- 
thing in wood or metal. First-class facilitics for mana- 





the like—such, for instance, as comp 
and it consists in the novel construction and 
combination of parts whereby the legs are 


ng and shipping. Satisfaction guaranteed. Send 
samples s for estimate. Wayland I & M 
turing Co., Wayland, N. Y. 











im the cup. 


supported and may be edjusted and secured 


Inquiry No. 5616.—For power boiler manufs¢ 
turers, 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time ld be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 


the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

sane > referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 





(9403) R. C. says: Will you please 
answer these questions in the “Notes and 
Queries” column of your valuable paper, the 


ScIeENTIFIC AMERICAN: 1. What would be the 
result if an electric arc be attached to a 110- 
yolt incandescent lighting circuit In a_ build- 
ing? Would any fuses be blown or incan- 
descent lamps be burned out? A. An are has 
a drop of about 45 volts in it. If the rest 
of the apparatus covers 5 volts, there will be 
a drop of 50 volts in the lamp. An are lamp 
is rated for ten amperes. This would imply 
about 5 ohms in the lamp. Now if such a 
lamp is put directly across a 110-volt circuit, 
it will. take 22 amperes and there will be 
trouble directly. A short circult will be es- 
tablished, and either fuses will give way or 
fire be set from hot wires. Incandes- 
cent lamps may receive a rush of current if 
on the same lines and be burned out. 2. Are 
there any advantages of electrie welding over 
other methods of welding? A. An electric weld 
is made in less time than you can describe it. 
There is no burning, the heat does not ex- 
tend through the metal, the machine Is com- 
pact, there is little or no danger of fire, etc. 


There are many advantages in electrical weld- 
ing. By it, scrap can be joined up into bars 
without remelting and forging. The weld is 
neatly made. 3. Will you explain what is 
meant by the term carbureter as applied to 
gasoline engines? A.A carbureter is a de- 


vice in which air, or coal gas or hydrogen is 
passed through or over a hydrocarbon’ liquid, 
such as naphtha, in order to impregnate it 
with the vapor of the naphtha. The mixture 
is then burned or exploded. You will find in 
Hiseox’'s “Gas, Gasoline and Oil Engines,” 
which we send for $2.50, a full description of 
these apparatus as found in engines. 4. 
Would there be any induction of current if 
insulated bell wires should cross insulated 
electric lighting wires? A. If one wire lies 
across another at right angles, there will be 
very little induction from one to the other. 
If a wire lies along another in which there 
is an alternating current flowin, there will 
be a strong induction in the second wire. 
(9404) B. B. says: A., who has never 
been 200 miles north or south of Kalamazoo, 
claims that In the Arctic Circle the “midnight 
sun” is to the north and your shadow falls to 


the south. B., who has been inside the Arctic 
Circle, Klondyke, etc., claims that he saw 
the sun to the south and that his shadow 


fell to the north (midnight, of course). Who 
is right? A. When the sun is seen at mid 
night from any place in the northern heml- 
sphere, it is seen to the north above the north- 
ern horizon. Thousands go every June to see 
the midnight sun from Norway. Shadows then 
fall to the south at midnight. This can only 
be seen on or within the Arctic Circle. At 
noon the shadows would fall to the north as 


usual, since the sun would then be to the 
south. 
(9405) P. D. McC. says: Will you 


kindly explain through your paper the theory 
of ofl quieting disturbed waters? A. The ac- 
tion of oil on the surface of the sea in a 
storm in preventing the waves from breaking 
is explained by the great surface viscosity of 
oll. It covers the water with a film which Is 


more viscid than the water, and holds the 
waves from combing and breaking over a 
ship. The surface of the ofl is more tena- 


cious than that of water, and is not readily 
broken into surf by the pressure of the water 
from below. We should not express the ac- 
tion as quieting the disturbed waters, but 
as we have done above. The seas still roll, 
but they are smooth on the surface and do 
not break over the vessels. Ships can ride 
the seas with safety in this manner. 


(9406) J. W. H. asks: Being an in- 
terested reader of your ScIENTIF® AMBRICAN, 
T would ask you fer some information through 
“Notes and Queries.” 1. What would be the 
easiest way of sinking a 5-foot caisson through 
8 feet or more of quicksand? I must deepen 
an irrigating sump pit and have a stratum 
of quicksand to contend with. I have a 40- 
horse-power locomotive style boiler. Would 
it be much economy to jacket it? If so, what 
fs the best, and I might say home-made jacket? 
What gage of iron or steel plate should I use 





ameter? 
son throngh quicksand, pressure should be ap- 
plied to the top of the caisson to continually 
force it a little below the sand bottom in 
order to protect the workmen or appliances in 
excavating the sand within the caisson. Stud- 
ding may be set around and resting on the top 
of the caisson, extending above the top of the 
well and loaded with sufficient weight to sink 
the caisson while the excavatien is progress. 
ing. A sand pump or any convenient device 
may be used for removing the sand. A moderate 
pumping of the well may be done to relieve the 
resistance at the bottom of the caisson by in- 
flow of the sand, which if too free, should be 
stopped by keeping the water at full height. 
The caisson may be made of oak or cypress 
staves with hoops on the outside and angle- 
iron bracing hoops on the ingide, or may be 
made of three-sixteenths iron or steel with 
angle-iron hoops on the inside for bracing. 
There is considerable economy in the jacketing 
of your boiler and for home-made work we 
recommend to inclose the sides with an 8-Inch 
brick wall to just above the center line of the 
shell and under the smoke jaeket and front to 
make an air-tight chamber, then plaster the 
top of the boiler with ashes or sand and aa 
little clay as will make a light plaster. As 
bestos felt plaster would be better and would 
stick to all parts of the boiler, requiring no 
brick walls. 


(9407) G. A. B. says: 1. Why is it 
you can place the hand without its being 
burned, on the bottom of a vessel containing 
boiling water and as soon as the water ceases 
to boll the hand will suffer a severe burn? A. 
A vessel containing bolling water can usually 
be held on the hand if the person has a good 
thick skin from labor or exercise, for a short 
time; just about long enough for the water 
to stop boiling. If the bottom of the kettle 
is covered with soot, which is a non-conductor 
of heat, it can be held longer than if it is 
clean metal. We do not think the fact that 
the water ceases to boll about the time the 
burn is felt has anything to do with the burn; 
it Is a coincidence, merely. 2. Why Is it that 
water boils, seemingly, easier in an old tin 
vessel than in a new one? A. Water boils 
sooner in a kettle with a rough, unpolished 
bottom than in one with a smooth, polished 
bottom. Hence it- boils easier In an old tin 
than in a new one. 3. Why can you cut, giass 
with shears under water? A. When glass is 
cut under water with shears the water seems 
to take the shock and hold the glass, so that 
the glass is chipped off without cracks running 
across it as we ordinarily see them do. 4. Is 
the temperature of steam at the bottom of the 
liquid boiling at a ‘higher temperature than 
that at the surface? Does the temperature 
of the steam on the bottom vary with the’ 
depth of the liquid? Else what has the super- 
incumbent liquid to do with the vapor press- 
ure? A. Bolling takes place when the satu- 
rated vapor has a pressure equal to the atmos- 
pheric pressure at the time. Since the elas- 
ticity of the vapor is then the same as that 
of atmosphere, the vapor may be formed any- 
where within the mass of the liquid. The bub- 
bles formed below the surface rise through 
the liquid and the act is called boiling. Unless 
the fire is very hot, the entire mass, kettle 
and all, is of the same temperature, that of the 
boiling point of the liquid. We do not under- 
stand that the depth of the liquid Influences 
the temperature of the boiling point to any 
extent. 5. Is there any truth in the state- 
ment that liquids when hot and thrown into 
the air on a cold day will fall frozen, while 
liquids not heated will not do so? A, Water 
that has been boiled and by this means de- 
prived of its contained air, freezes more 
easily than water in its natural condition. 
But it must be extremely cold for water which 
is thrown Into the air to fall in the frozen 
condition. It hardly seems credible, though 
water blown as spray often freezes as it strikes 
upon some surface. These drops are quite 
minute and the water is already at its freezing 
point when it strikes. 6. Why will not the 
leaves of an electroscope (gold leaf) remain 
diverged? Is there a remedy for it? A. An 
electroscope should have its metallic parts 
quite smooth, clean and free from dust; It 
then ought to retain a charge for several min- 
utes if the air of the room is reasonably dry. 
The glass of the instrument should be clean 
and dry also. We know of no other remedies 
for an electroscope which does not retain Its 
charge. 7. What could cause an electrolytic 
machine to cease working, after a few minutes? 
Ceuld anything save a fari in potential cause 
this? A. You ask, “What could cause an elec- 
trolytic machine to cease working?’ We take 
it that you Intended to write “an electrostatic 
machine.” These machines easily lose their 
charge by the action of the air, dampness 
principally. The remedy is to have the plates 
in a glass case and keep calcium chloride tn 
the’ case to absorb the moisture. Even then, 
there may be occasional trouble. 8. What 
two second-class conductors with one first- 
class conductor would make a voltaic one? A. 
For a voltaic cell, use zinc as the positive 
plate, and-carbon for the negative plate. The 
liquid may be either ammonic chloride dis 
solved in water, or bichromate of potash or 
soda, dissolved in water with sulphurie acid 
added. To make a battery you should have 
specific instructions. Our SvurrptementT No. 
792 described a very fine battery for lectures 
and students’ experiments. Hopkins’s “Experi- 


A. For deepening a well with a cais- 
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THE MECHANICAL ENGINKER's REFERENCE 
Book. By Henry Harrison Suplee, 
B.Sc., M.E. Philadelphia: J. B. Lip- 
pincott Company, 1904. 16mo.; pp. 
834. Price, $5. 

Of making many engineer's pocket books 
there is no end, but it is seldom that we are 
favored with one which stays on the editor's 
desk for constant reference. Mr. Suplee has 
shown a large grasp of the subject and bas per- 
formed his task in an exempidry manner, and 
we consider that it is indispensable to every 
one who is in any way concerned with me- 
chanical engineering, or civil engineering for 
that matter. It Is Impossible to note the in- 
dividual contents, but it Is safe to assume that 
practically all the engineering data that are 
required are at hand. The book is a labor 
saver, and the “short cuts” are excellent. Tue 
book has thumb indexes, and is substantially 
bound. It is worthy of an extended sale, and 
we do not doubt that it will be a most wel- 
come addition to the library of the engineer, 


old or young. 
Tue Metric Fattacy. By Halsey and 
Dale. New York: D. Van Nostrand 


aaa 1904. 8vo.; pp. 231. Price, 
1. 


The chief points which the writer endeavors 
to maintain are these: That, as shown by the 
experience of other countries, the changing of 
a people's system of weights and measures is 
a task of enormous difficulty, attended by wide- 
spread confusion; that the retirement of the 
inch and the substitution therefor of the milll- 
meter involves the destruction of all mechant- 
cal standards; that the prosperity of foreign 
trade in nowise requires the adoption of the 
metric system as a basis of manufacture; that 
the system has for industrial purposes no ench 
superiority as is claimed; and that the @laims 
for the saving of time in calculations and in 
the school life of children are completely 
negatived by the eertainty that, here as else- 
where, the old units will persist In use and 
must be learned; that the confusion which is 
said to exist in our weights and measures is a 
fiction; that, measured by the number of units 
in common use, and by their uniform value in 
all sections and all industries, we have the 
simplest and most uniform system of weights 
and measures in the world.. Whether Mr. 
Halsey’s arguments are sufficiently strong and 
well presented to convert the pro-metric mind 
or no, the reader can scarcely doubt his earnest- 
ness and sincerity. 
the work 
“The Metric Failure in the Textile Industry.” 
It shows knowledge and research, makes inter- 
esting reading, and is certainly worthy of 
notice as an able presentation of “the other 
side of the question.” 


Dire VeRWERTUNG ves SPiRiTrUs FUER 
Tecuniscue Zweckxe. Von Prof. Dr. 
N. Wender. Mitt 88 Abbildungen. 
Large 8vo. Price, $1.50. 


Low-grade alcohol is destined to become of 
great industrial value as an engine fuel. Up 
to the present time there has been no work in 
German in which the technical utilization of 
alcohol has been discussed with anything lke 
the thoroughness technologists demand. The 
present beok seems wel calculated to supply 
this want. After treating of the method of 
utilizing alcohol in various countries, the 
author describes methods of producing alcohol, 
alcohol WUlumination, aleohol cooking and 
heating apparatus, alcohol motors and loco- 
mobiles. In a brief chapter the author re- 
views the utilization of alcohol in chemica) 
industry. 

Fischwece unp Fiscnteicuge. Die Ar 
beiten des Ingenieurs zum Nutzen 
der Fischerei. 

Leipzig: Wilhelm 


142 illustrations. 
Engelman, 1904. 8vo.; pp. 147. 
Price, $2. 


Since the publication of H. Keller's “Die 
Anlage der Fischwege,” in 1885, no notable 
scientific book on what may be termed the 
engineering side of fishery work has been 
published. The present book Is, therefore, 
rather a timely addition te the literature of 
an art that of late years has grown In im- 
portance. Mr. Gerhardt bas confined his in- 
vestigations not merely to Germany. He has 
studied the construttion of fsh weirs and 
ponds abroad, and has made many an interest- 
ing comparison with similar structures of his 
own covntry. His book may well be considered 
an excellently prepared scientific treatise on 
a subject which in this country has been dis- 


cussed, so far as we know, only In the reports 8 


of the United States Fish Commission. 


A Crean CHIMNEY. The Economical 
Burning of Coal Without Smoke, with 
Especial Reference to the Use of 
Washed Coal. By A. Bement, Mem- 


ber American Institute of Mining En-| { 


gineers, etc. Published for private 
circulation by Peabody Coal Com- 
pany, Chicago, 1904. 8vo.; pp. 48. 


Mr. Dale's contribution to | 
is an exhaustive consideration of. 


Von Paul Gerhardt. bn 
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The efficiency or Inefficiency of bituminous | Cen 


coal is generally supposed to depend almost 
entirely upon the chemical characteristics of 
the coal and the construction of the apparatus 
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tinuous and alternating, A. Engelamann 761,066 
Klectric cutout, P. H. 4 a eaeeaneeone 61,466 
Blectric beater, BE. F. Porter . peak 761,250 
Rlectric switch, H. P. Ball 761,133 
Electrical appliance, P. H Fieldi . 761,465 
Electrical regulating mechanism, / 
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Electropneumatic brake, "J. W. Cloud....... 761,360 
Elevator cable drum, P. M. Williams..... - 761,120 
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MeCall ...... Seheeseesbescecevepecete 761,590 
Engraving machine, M. Barr .........«+++« 761,349 
Bngraving machine, automatic, M. Barr .. 761,350 
Envelop or mailing device, W. J. Carpenter 761,357 
Exeavator, Jackson & Adkins ..........- 761,382 
Explosive engine, D. L. Doering ......... 761,363 
Explosive engine, Pfeffer & Layton eescces 761,539 
Eyeglass guard, Be WRENN nce cccccces 761,619 
Fabric treating apparatus, M. Muntadas y 
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Pan motor, A. BR. Everest .......--.eseeees 761,215 
Parm gate, J. A. Clements ...........+-55- 761,580 
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Feed, apparatus for converting distille ry 

slop into dry, Anderson & Woolner .... 761,571 
Fenee clamp, W. C. Matteson 5 
Fence post, Martin & Wilson 
Fence’ post, W. Ferguson 
Fence post, C. B. Detwiler .. eneeens 
Fence post blocks, ere. for sree 

Wallace ........+:. 61,275 
Fence, wire, G. BE. Conklin ........... 61,286 
Fertilizer distributer gearing, ‘J 8. Kemp. 761,234 
Pile, paper, M. Bich ........-secceevcreses 761,181 
Films in ys for developing 

roller, Obs e6gerzeees 761,076 
Fire alarm aystem, auxiliary, Ww L. Denlo.. 761,636 
Fire and burglar alarm, electric, W. C. 

Barger ‘ er 761,572 
Fire box, A. H. Tucker ds 6000e8%00% 761.340 
Fire escape, W. R. Hanretty Scowesdeans 61.478 
Fire extinguisher, automatic, F. , {ittnnelt. 761,221 
Fire finishing machine, W. E. Box 61,139 
Fire finishing machine, M. J nl iat 761,178 
Fire resisting construction, ©. Hanson. 761,375 
Fire signal, Z. T. Flowers 761,368 
Firearm, breech loading, C. P. Fay 761,463 
Flea trap, R. ard .. it . 
Flush bolt, Caley & Crandall . 
Flashing system and apparatus, J. Land- 

MD esccsceone ib 64.7 beecescnecedececé 761,236 
Fly paper or trap, B 4 Cape BOGE. tis hice ns 761,202 
sr, compound, W. Ste rnbe rf. 761,200 
Furnace BNE ccctcccccccccosceces . 761,624 
Fuse, W. McElroy ‘ . 761,004 
Gage See Surface gage 
Garden tmplement, G. E. Harter 761,072 
Garment support, EB. 0. Presby : 761,605 
Gas and water separator, A. J. Simmons... 761,109 
Gas burner, BE. Ruud . ‘ -. 761,400 
Gas engine, F. A. Seite ..... 0... 6 ccc ennne . 761,613 
G enerator, asetylene, L. Mc mtel . 761,386 
Gas lighter, portable electric, E. R. Gill 741,372 
Gas lighting, ete automatic short circuit 

alarm for electrical, F. M. Barrell... .. 761,134 
Gas line cut off, C. Bachmann ............ 761,190 
Gas = ter register mechanism, J. C. Good- 

Ble a6nseesdeecrisenssccdccescerecs 761,163 
Gas pie. automatic cut off valve for, A 

. Sartain . -.. 761,188 
Gas producer hopper feeding devi . 

BREE whose ccccccssececcceces 761,081 
Gate, BE. W Easley b0006g00ss<eteescces 1,064 
Gear, driving, C FP. Jaebn...... » 761,406 
Gearing, friction, J. W. Lanibert 1,364 
Gearing, transmission, B. J. Carter....... 761,146 
Geodetic instrument, K Tore sises a4 61,48 
Glass grinding or gotahing machine, D. 

. MED we ccccasccccsoccceccocecee 761 507 
Glasier’s point, 7. “Widdop sos ceecevocene 761,569 
Giasier’s tool, T. Widdop.............«+- 761,570 


melting and. applying marine, 
Jeffery 7 


for elevatora, 





and automatic, 


: 761,400 
. 761,504 


- 761,334 


> 761,410 


+ 761,493 













761,154 


761,506 


761,516 


761,078 
761,122 
761,200 
761,400 
761,452 


761,534 
761,370 





Drying kiln, F. EE descecsyvacccesocs 
Drill holder, Kimbalt & Benson oes 
Drilling machine attachment, J. P. Barnes... 7 
Driving mechaniam, C. A. Eck . 7 
Dye, red azo, H. Witter .. 
Dyes, preparation of azo, W. Loeb..... 761,310 
Ege separator, P. P. Menard ............-. 761,240 
Elastic bands, covering, J N. Ash 
WEEE cece ccdicses esescccccoccscoes 
Electric are lighting, 4. A Heany ateddeebe 
Riectric condenser, high tension, I. Moscicki 


761,129 
761,380 
761,000 

















t 
Hert ‘ord, Conn., and the name COLUM 
BIA applies to the 
bile manufacturer. 
gasolene an 


service and business, Our artistic catal 
by tin HIGHAND MEDIUM POW 


a tion; also se 
Seer Ric TOWN 













Licensed Automobile Manufacturers. 


OLUMBIA AUTOMOBILES are made sole- 
he ELECTRIC VEHICLE a 


product of no other automo- 
Prhe COLUMBIAS include 
d electric vehicles for all require- 
ments of touring, general use, town carriage 
eo 
tRED 

ASOLENE CARS AND ELECTRIC PILLEAS- 
oR VEHICLES will be sent toany address on 
rate catalogues of our 
RRIAGES of the coach 
class and ELECTRIC COMMERCIAL VEHI- 
CLES. 


Chlenee: 1413 Michigan Ave. Boston : 74 Stanhope St. 
ver Association of 





























































could not have happened had 
true te patiern, solid and reliable. 


Seaboard Cast Stee! bases, columns aod caps 
it will stand any strain that can be put upon it in building 


SEABOARD STEEL CASTING CO., Chester, Pa, 


The Darlington Disaster 


been used instead of cast fron, Our metal averages 70,000 tensile, is 














ciers have Elgin W atches. . 


ere and ” mn 
nanery ot thee the ‘watch, Ry 5 — Fy 
ELGIN NATIONAL WATCH Co., ELGIN, ILL 





“Time, the most independent 
of all things” 
is hest made 


fo serve 
Ay the 


E'L.GIN 


mMmaw%Nn 


WATCH 


the most 
dependable of 


all timekeepers. 


Watch . fully guaranteed. All jew- 








THE AUTOMOBILE 
BARGAIN HOUSE 


La im the world. 10,000 feet of floor space, crowded 
wi aon gna tty esed ounens 56 now owned »: (A mas 
® Sere te on commission. eral parties a 
to Europe love offered id machines for ick 
cash very low. Autos $125 to Oldsmobiies, Knox, 
. 8. Rona , Stanhope, new ; Mobile 
a-dos, ¥p. Electrics of all makes am 
merican, and avertz, $160 up. All kinds easvery 
wagons and "buses: _, } oy 
Cadil end North $000 to fa: pease Mo Mors like 
new. $3, y others; call « or send for Autos 
soid - Son five per cen ssi a 


MANHATTAN STORAGE CO. 
332-342 West 44th Street, New York, N. Y. 
Ten doors east of Ninth Avenue. Two blocks from 42d 

Street station. Open evenings. Televhone, 4290—38th 


Andrew Corned ts Themes A. Edison 


men ve- 


thelr A aig at Telegraph 
Ww you 











of electric appa- 
us, supplies and 


novelties. 
J. H. BUNNELL & Co., Inc., ® Park Place New York. 


THE MERKEL MOTOR CYCLE 





or plangure oF or business is quickest, most conven 


jent, 
rides made without tiring 








satent and Long 
yurself. 
7 yurabiltt ° plicity and y are bined in 
the Merkel. 
Write for our Free Bookiet. 
THE D. MERKEL MFG. CO., 


Factery, Laveen Pash. Mwasheo, Wie 


Patents, Trade Marks, 


COPY RIGKTS, etc., 
Address MUNN & co., of Patents. 


Office of the SCIENTIFIC AMERICAN 
O68 Broadway, 3 New York. 
: 685 F &t., Washington, B.C. 
a inediod Gos eres aie 














MACHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1’ diameter, 8’ 
long. Four sizes of machines, 
€” Send for Catalogue. 
BLAKE & JOHNSON, 
P.0.Box 7, Waterbury, Conn. 


SENSITIVE LABOR ATORY BALAN CE. 
Balance wil and will R. —_. 





roe H This 
will weigh up to one Bran 
quarter of a pc stamp. The balance can be m 
by any amateur lled in the of tools, aud it will 
work as wel as a $123 balance. @ article is accom- 
pan 


es of the w tained fo ScrIEN- 
TIFIC AMERICAN SUPPLEM No. 1384: 
cents For sale by MUXN & way, New 


York City, or any bookseller or newsdealer. 








& Barr.... 


Webster, 
T. J. Sturtevant. 


mower .knife sections, device for, 


Hair drier, . L. 


pe 7 


Hame fastener, Cc. L. 
Harvester carrier and ede attaebment, 


tertiary 
Aldrich 


L. Cc. 


Dowden 
Harvester, cotton, N. Bowditeh 
sect cutting apparatus, 


Grinding 
We POMOER, oo cc vcdsccccce 
Guy wire anc hor, 





‘ 


Ww. R. C 


Hat “qveneé retainer, 0. 


al oe = = 


ba Maar — 


apparatus, #2 @.° AS 
electrical, -C.' 


apparatus, « 


penter 


P. 
refining Bo ol picker 
Hetm 


Ce eeeeeteeeernee 








































































ORIGINAL BARNES 


rege Upright Drills 


(Established 1872) 
1999 Ruby St., Rockford, tli. 


GAS ENGINE 
IGNITERS 


as een 
— y heir cost cee 
ower pone reer. 


Write for 
The Carlisle & 
233 E. Clifton Ave., 








Price 
$16. 









Co.. 
° 





A NEW BIRD’S EYE VIEW OF LAKE 


WINNIPESAVKEE PUBLISHED BY 
THE BOSTON & MAINE eet R. 


The numerous beeen ye St who Samy: A 
Lake Winny kee, and 












June 11, 1904. 











All over the civilized world 
THE IMPROVED 


BOSTON 
GARTER 


iS KNOWN and worn| 
Every Pair Warranted 











CLASP 


Lies flat to the leg — never 
Slips, Tears nor Unfastens 








eset REFUSE ALL SUBSTITUTES 





The latest eabes 
Arms, Powders, Shot and Bullets, 
tion Sc zenririe AMERICAN. 
. New HAVEN, CONN., t SA. A. 





IDEAL MVG. ¢ MPG. Co. BUSI 


“Globe” 


Marine Engines 


PENNSYLVANIA IRON WORKS CO., Phiiadeiphia, Pa. 
and 1% Liberty 8t., New York. UO. 8. A. 


The Apple ,,ro 


For ne Enatose. Launches, 
et 








Reliable, Economical, 


Write for Catalogue. 





No more ots, aos and eom 









are developed the 
Irish Mail 
ss + 
” 


by 
physicians, ABSOLUTELY Sars, 


Write tor itlustrated beoklet FREE. 
THE STANDARD MFG. 
poegand 


Ten Days Free Trial 
ot OVAL. without our 

t satisfactory 
in 8.78 to 947 
i) pia. bee: gi a 87 te ‘si2 












wheel furnished 
ake big profits. Write at ‘once tot 












a2 « Solar SUCCESS soen 


n these 
tents and food | in any h 


Generato r and 80 

all “Jamp thoubles on your aw 

BADGER BRASS MFG. CO. 
Eastern Office, 1} Warren St., New York 





crereapaepoenn san PN EERE 


Boating apparatus, making electrical, 
Ca: 














orse detacher, 





orse power, D. nson 
Horse bower attachment Gentry & B ark 





orseashve, 








mings 
Hose coupling, © ‘Ww. 
Hose coupling, steam, 
Hydrocarbon buroer, 
Ice handling machinery, 
Incandescent mantle > frame, 


Index, ca 


Cc. 
Index’ system, P. : 
Indoxy!, etc., makin 
Insulated rail joint, J. C. oc 
er wire polishing machine, 
ford & Kilgore 
Insulator, L. M. Randolph 
Insulator molding 
We va dan thsee 
Internal combustion 


gra 
Iron. See Smoothing 


Ironing table, 


Jar wrench, fruit, 


Journal box, L. 


Key retainer, E. T. Burrowes 
Knitting machine, 
Labeling arte 
Lacing book, G. 
Lafile tilting itn 
Ladle tilting device, 
Lamp, electric are, 
Lamp, electric arc, J. A. 
Lamp switch, electric, 
Lasting apparatus, 

Burritt .... 


Lathe, P. Kre 


PP 

Lathe attachment 
Lathe tool, threading, J 
Leather graining 
J. Nebri 


Lens avinhinn 
toric, F. 


Lens grinding machine, 
Level and plumb, 
Leveling instrument, 
Lifting jack, H. 
Linotype machine, a 
Liquid cooling apparatus, 
Liquid receptacle, N. 


Locket, P. H. 
Log grab hook, 


Loom, automatic 
©. Draper ss. disses 
Loom for weaving 


bons, F. G. 


Loom picker, B. 
Leom shuttle box, 
Loom temple, E. 
Loom warp ensitag 


Shinn 


Lubricator regulating valve, 
F. 


Magneto, W. 


Mail marking cnachine, 
Mask, protective, i. B 
Match box, E. C. 
Match safe and 

H. P. Klein 
Measure, tallor's, 
Measuring device, 
Measuring device, 
Mechanical movement, 
Mechanical movement, 
Metal cutting shears, 
Metal cutting sheara, 

a from ores, extracting, W. 
Mine ‘ariti, J. B. Royer 
Miter cutting machine, 


Mixing machine, 





. rwe 
Motor, €. McArthur 


Motor mixing 


E. Bean (by_ judicial 
B. P 


now E. 


Motor suspension, 
Mower or reaper 
Cc. J. Hirsch 
Mowing machine, 
Music leaf turner, 


Music roll, T. 


Music roll porte 


Nitro compour 


ber 
Nut and ee lock, W. R. 


Nat, ax 


Nut lock, N. it 
Nat lock, axle spindle, E. 
dui 


Offset cleaner, 


Oil under water 
i 


stendasd, 
TROGMED co vdivvccvcesbscscevecsccic 

Ore breaker, prospector, 

Ore pulverizing mill, 


plying, D. 
Opera’ = chair 


Packing rasket, 


Packing ring, 8S. B. 


Paper clip, R. 


Paper clip, A. F. 


‘aper coating 
A. Ha 


reo : Saotener 


Paper ~ dD device 


Robinson 
Paper sheets, 


Bathorhet. . once nccsccccvcsees 


ck 
Penholder,. mult iple, 
Phonograph attac hment, 


Piano omeyets 





Pipe. cigar, or 
P. Cassi 


idy 
Pipe cutting machine, J. L. 
nse mavortiag device, sewer, H. 


rise joint, lock 


Plane, router, M. m 
Playing batt, E. Kempsha 
Bates 


Plow, C. 


Powder, aa A. ‘ 
Prirting machine, 5, H. 


Printing press, 


Pulley, ball bearing, 
Pamp, diaphragm force, 
re By motive power, 
ven gE device, w. 
Pump, pneumatic, > 
Punch and riveting AEB ay 


Morse 
fl cleaner, Hunter & Bamber 
Ga. L. i. 


fail fastening, 
Ra 


Rall joint, R. Springe 
Rail support, third, L. “Steinberger 
Rail —- collector for third, A. K. 
ae tag BE setae pe 
Railway caning, 


Rallway rail, -. "% Harrison 
, Goteen neste 


Railway road 
Raflway cigeel, 
Rallway tie, 
Rallway tie, 


ove -bands, machine for attaching, 
ening, and beersnertey wire, W. 








Molding apparatus, 

Molding apparatus, G. 

Molding machine, a 

Motion, device for the conversion 
3. C low 




















the United States 
were lighted by 


ACETYLENE in 1903 


These consisted of Residences, Stores, 
Factories, Churches, Institutions, Hotels, 
etc.—mostly outside of large cities. 


You will be especially interested in our 
new book of facts regarding the latest 
adaptation of this great illuminant to 
your own personal use, which is sent 


free on request. 


Union Carbide Co. 


154 Michigan Avenue, Chicago 
39 Broadway, New York 


Works at Niagara Falls, N. Y. and Sault Ste. Marie, Mich, 
Distributing warehouses in all parts of the United States. 


Acetylene is “Artificial Sunlight.” 






























66327 Buildings in 





IF YOU NEED A GOOD OILSTONE 





money 
Size. By Mali. | Bize. By Mail. 
taal "3 me MS 
Send for Price List 


THE PIKE MFG. CO. = Fixe, N. He 


New York Store, 161 Chambers Street 











With This Tool You Will Always 


“HIT THE COMBINATION #@QUARE” 


ee hd 


GOODELL-PRATT COMPANY Greenfield, Mass 








Let Us Show You 


how to save hundreds of dollars every year by keeping 
your boilers free from scale, We will joan you free of 
cost. for a thorough trial in your boiler, a Dean 





Beiler Tube Cleaner. Don't delay but accept this 
tral offer at once. If you don't like the cleaner we 


take it away. 
WM, B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 





2443 
$s 





Sod 
yy hae 
Sow band and tasbeniog. A. 


MR. mopman 

















The old wa: 


paint whi = was o 
proved method of applying paint, 






































































June 11, 1904. 











SAFETY RAZOR 


ear = es 































shavings from, Rare 61,5865 
Steering sparaces, . Ps Hall. eecesee 761,223 
When defisied can be rolled into small package fer storage Stereoscope cross . T Sm MR... 008 761,420 
o Stil, F. B. Merrill ..... . -+ee+ 761,315 
NO CAMPING OUTFIT COMPLETE WITHOUT THE Stocking soles manufac tured on circular 
“Perfection” Air Cushions —— ——-= Stensntes for 
‘orming ouble threads upon, ° ° 
ber 080s. § , and bevalid vay) 3 pw aa ee Bente. 4 louseman egress esas anasteae ss eeree 7o1,en3 
‘deneriptive orage ttery, BRBUG. o vecccccsce 61,345 
MECHANICAL FABRIC CO. Stove, F. G. Smith 761,327 
Providence, R. 1. Steve, 8. 8. Moore oes 
: Stove, bot water, G. J. Hems.......+.++. 761,482 
Surface gage, H. J. Ujorth ........-.ee0+- 761,381 
Surgical apparatus, J. Kieinbach .......... 761,504 
— bandages, manufactum of, J. E. 
ou ScebMe SRE Vt de and bspec concesoenes 761,613 
mona e| F rectal, B. A. Gilbert ........55+- 761,217 


posnase 0 to ce ectenetienitz 


font 


trouble to clean or keep in order. 






























Tele grok wi 





way J. BOO cvcccevavcreensese 
Bail tral detonat signa 

ng ~ ieronnes Abbovarentitas YF 
re pnelllry C. Angell ....-+.~ - ée “eee seee él, 

E apparatus 

ducing "Sal ‘ale for, T. & W. L. Cole. 761,448 
Register or counter, A. J. Gillespie...... 761,218 
Rock dril engine, L. Durkee......-+++ 158 


om te 
calendering or Lb baa coating 


P. M. Matthew .......++« 761,520 


le, double plumb, A, Vreeland ........ 761 
Safe locking device, C. M. B. ou. a. Boos., 761,104 

Sash fastening, adenine 
vice, window, 


GEM is 


Tn B locking de- 









. al . 
wires or ‘bande, > ay for inaking 9 


See ectne table. 
portable, Totten & Kimball... 761,550 
Ss ete., post for supporting, 


raphy, 


ent. 


Cobaug' 


one pare ‘ Ting 


maximum ae W. 8. Adame. 761.47 


cosine FILTER CO., 4 Cedar Street. New York Thesmestat 
Robertshaw 


Typewriting machine, J. G. Nines” 


von & pi 


Aah eet hewmen ee neaeee 


ron, 
Solar heater, B. Moss ...........- “ge 
ring iron heater, F. J. De Witt...... 761,684 
Bound sepreducing machine governor, J 





P. Hardy . eeeee 761,167 
per wreach, ‘D. & Miller, Jr «+++ 761,523 
Sparking mechanism, variable, 4G E. 
Tregurtha «.-+.-ees-s- . - 761,271 
Spa apparatus, I. & 
N . seve 761,535 
niem, W. L. Schellen 
‘ ‘ -++~ 761,324 
rE 4. . Bender cueute eae 
ning ring, Mellett -s+++ 761,086 
Spooling machine stop motion, G. P. Bos 
WOKE cetosccessssuses Cepeocs -»+ 761,106 
ted can, F. Westerbeck.............- 761,342 
Spring clip, J. 8. MeKee .. :.. 761,583 
Stacks, wire harness for hay or other, 8. 
J. MeDonald . 761,318 
stem a neing macifre, coin controlled, Y 
. ae : ear 761,487 
Stapling machine, G. A. E esecedeed 761,365 
Sta indicator, BE. K. Adame. . 761,124 
—— notiee, A. C. Bvans . . eeaeee 761,482 
Steam engine, compound, J. B. Allfree.. 761,125 


Steam feud eylinder, E. E. Thomas...... 761,339 
ae regenerative accumulator, A. C. E. 
eau 


ae ' 
oe ated sop ES of, J. i Creveling.... 761,450 
Teleg wireless, C. . Saliebury.... 761,256 
Telephone attachment, G. E Cowgill ...... 761,150 


Tele “— Le selective party line, A. 
es rs Filter |...2 syne aie, 761,616 


brace a =e: rack, 


Ednde des ebbhdecreusseteses 741,402 
Tire cover, pneumatic, T. Houben ......-- 761,401 
| /<wa . A! Tire fastening device, Dickey & Derry... 761,457 
i N NE NS Tire, vehicle, J. A. Swinehart .........- 761,335 
t Tires, La pump for pneumatic, N. F. 
Bey " a ME: ritdntenccnsusdebieet kaeagsan see 761,446 
= 9 Tobacco. stem wrubing machine, E. Quester 761,101 
Te su vehicle, ©. H. Chapman... 761,206 
ome" com athe. Wagniere & Van Al- 
WD. cee codn bc onccstemeesscetecedeces 761,272 
Tool” Build pressure, Palmros & Damron. 1,a02 
Tool, impact, Secher & Greve .......++-+- 61,414 
Toy, mechanical, B. F. Schwier ......... 761,108 
Toy, musical, W. A. Gay....... : «see 761,409 
Trace carrier, C. G. Wallace......... -. 76],116 
Tramway terminal, B. C. Riblet ........ 761,610 
Tree tapping, tool, W. BE. Fish 761 367 
Trolley, H. Walker... .761,564, 761 506, 761 567 
Trolley Sie J. H. Walker.. 76) 565 
. Trolley pole, C. F. Ritebel ............-: 761,611 
Trolley protector, J. Best, Jr..... 761,574 
Trolley wheel guard, ©. W. Lealie 781,308 
Trowel, G. eves PbmLeUSASC6 ee Serer aces bs 
» ear, Adams...... a 
ROTARY PUMPS. AND ENGINES. | prick: Clevating, Gormen & > 761°220 
qua, bpearical Pena rots the Fenny am Tronk, P. Steiger .........--+++: -+. 761,424 
“et Tresh te pin ‘al fastener, O Rang- 
m % “ Sen kn cht ce een (hn sehke 6O0KSS :* 761,322 
My cane ing, beading, and cutting too 
p ; — “se a pee tren gever tee 761,518 
Tube or fue aeaner, eee 761,586 
Taubes from 


refractory materials, produc- 
Th 


Typewritin machine auxiliary paper 
guide £., >. L. ,. Knapp 
Urinal, HB. M. Wijege 


Bubts 
reversing valve, F. W. 


Shoe diviger, J J.B. Birrer.........: 
Show case, C. F. array. tase oc 
Bbuttie, % : 
weaver’s, G ‘oo ding 5'6'vind wee 
Reed ites Cc. W. Van Wye 
apparatus, safe device for elec- 
trie interlocking or k, F. T. Hol 
ins ey pronpenss. a ++ 301,400 
Signature rer, ©, wenget ........ 761, 4 
Siphon, 5 Ww. Miller, reissue. soccce, ee 
double trap, 8. W. Miller........ 761,316 
We FORD « osccccvcesece eeee+ 761,200 
Bing car, G. Mitchell .......... 761,525 
Slime saving apparatus, J. J Smith 761,615 
’ J. Ke 761,500 


: 1. 761,506 





. 761,582 
pinisting. &. 761, 20% 


WER ORLeeOSees sWevecdeers 761,199 





1,247, 








“Let Us Put You On the Right Track” 
SEIS —~—*—~—*—_~X=&={=#[=[>S=————— 


Send for full information about the ideal road that is free 
from ruts and constant repairing; that costs less than stone roads, 
lasts longer and is always in good condition and not dusty or 
muddy. 


The Steel Highway Track 


is, better for the taxpayer (less taxes) and better for horses 
and all vehicles. 





One horse on a Steel Highway Track 








can pull as heavy a load as six horses on a 
good macadam road,, or twelve horses on a 
good gravel road. 


This means less wear and tear on the road and wagon and 
harness, less exertion for the horse, greater speed for the wagon 
or any kind of vehicle. 


This picture 
A shows the Steel 
Highway ‘Track. 
Every part of it is 
interlocking and 
praetically inde- 
structible. 

Write for hook- 
let A that tells all 
about it. 





Steel Highway Track Construction Co. 
OF AMERICA 


SALES OFFICE HONE OFFICE 
114-118 Liberty St., New York 758 Drexel Building, Philadelphia 




















































Low-Priced Electric Wagons | Eclipse, Rocket , Ammeter 


a ‘rata and cota ay oc he 

pa ——~ Capacit ons ,—-4 back case, carried 
0 viewer? Sise of wateh wateh and very |i weight, oe ta 
Double Motor Equipment Price 5.00. foe 











Direct Double Chain Drive | ELD E ang aot RF et ce. 
f Decale Cain Dive | Se Mane. 


ane | PALME 
0) PAYING BUSINESS S328 
















2 and 4 CYCLE 

we pe experimen, as they 

in all parts ¢ of = pe wor)d. 
Laun Caaslones, 


PA LMER : ‘Bmoa, 
Con Ce. oan. 
New York Offiee, y St. 











IT’S TIME FOR ELECTRIC FANS 


Many & business man ew during the hot summer days under the 
cooling breeze of an electric fan has dreaded going home at ni 
because his house is not wired for electric lights and he has no coo en 
fan. An Edison Battery Fan Motor Ontfit, operated by Edison Primary 
Batteries, will make his nights and Suuiew as comfortable as his 
working hours. All electrical houses sell them, Write for Catalog 23F. 


EDISON MFG. COMPANY 
Le. Factory Orange, N. J. 
. NEW YORK CHICAGO 
a Eainen, 83 Chambers Street 304 Wabash Avenue 





















































at 


Ree en a eee 





stat) gee PRE TTT RS VC 











teeter 6c 


ee 






ci aes sy 


etre 


+ Mag Sr 


LAI ph 





= II, 1904. 








ee 


Founded Mathew Carey, 178 
~ A House n touch with Three Centuries. 


HENRY CAREY BAIRD & CU., 
INDUSTRIAL PUBLISH ERS, BOOKSELLERS & IMPORTERS, 
810 Wainat St., Philadelphia, Pa., U.S.A. 


ga” Our New and Revised Catalogue of Practical and 


Scientific Books, 4 3. Swo; a Catatogue of Books on 

Metallurgy, Mining, nspecting, Mt 

Assaying. ysis, efc.; a Catalogue of aon Stea 
he Steam Engine, Mach gh @ Catalogue of 








vy LEARN* 


BUSINESS Bookkeepers 


SY.S [EME 


The Gores ant within ten years of Scientific 
BUS ESS SYSTEM marks a new 
~ men; Many are now 
joyed oy the several firms of high repu- 
tation who make it a business (not of auditing) 
bat of systematizing faccories and stores from 
receipt of goods or raw material ~ output. 
Others who have learned the ies of 
Modern Business System are filling } ive po- 
sitions in factories or stores. The demand 4 
men so trained greatiy exceeds the su: 
We teach nothing taught in commercial col 
but something entirely different that will com. 
ntion of any employer. For ful full 
ress 


BOSTON SCHOOL OP BUSINESS SYSTEN 
227 Washington St., Boston, Mass., Dept. B. 


Business Directory of Cuba for 1904 and 1905 























The a Edition of this Directory is now ready for 
delivery. it a4 list of 
names and add of all busi houses, prof 
men qn or ners of sugar plantations, itis isa on 
the plan of American directories of the 
Xe. weet | be "toamn of arent value Ma urers and 
n all kinds o of trades in 
pansw | oe ten lish, 


Mee 65 50, ‘agitated in 


of the the scout — 
Wei " thas Publ Rey ae de CAB rks, 


Aluminum 





he 
x 


er ae eee 
prepaid i U. 

for Free Clem” Agents 

a5 


Send For It To-Day 
You'll! @nd it always convenient to 
have as a useful acd instructive book 
Montgomery & Co.'s Tool Catalogue 
The now edition bas pt and is 
copious! ustrated. et size Gqx 
te Bent by mail for 2c. 
MONTGOMERY 4 C@., 
105 Fulton &t., New YVerk City. 
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~~ 
Raised cr one 


5 be Pie 


and iene’ this immensely 
rich mee industry. 


29 Atlantic Ave., Boston. Mass. 






Piyvwoura Roce Sevas Co., 


The Franklin Gas Engine 
Herse Power 

waste Poovey eee Weseli ali neces 

ry castings, m terials and deiail draw- 

ings tor $16.50. For real work—not a toy. 

4% revolutions per winute. Upright or 

form. nished parts soid 

Runs by gas or gasolene 








norizontal 






















For boys and men with a mechanica: 
oe Fn turn. rite for circular 9. 
Model Shop PARSELL & WEED 
129-131 West Sist Street. New York. 
"4 . 
Ask Cut right. Fit =a 
your and 
OE Model Shirts 
LOOK FOR e 


OUR MARK, 











Se ee es fon may 


quickly ascertain 
invention is probably 


r opinion free w an 

bentabie- peangenien- 

tions strictly confident ——~ 
ney Fs 


ents 
its. 
receive 


‘Scientific American 


Ah ilbustrated weekly. forget 2. 
culation 


year; me ot any, seen eG Sold by all mewedealors 
MUNN & CO, 20+ eros, NewYork 


Vehicle top 


support, 
Vending machive, a } 
Vending machine, 


Ventilating, heating, ak coolt: tus, 
Cc. Chuthe a Ppget 





Ventiiating yo 








Violin, lecken! » 
Voting 
yagon — vigne, BE. H. ao, Mee eee Tal, 
Wagon brake, T. A. Strode ..........4+5+ 
Wagon, dumping, L. Field .............- 761, 
Wagou side beard attachment, grain, W. 

D. QUO ss cchespen th hotel dennienpen 761,476 
Washer. See washer. 
Washing machine, J. ©. meCulley ........ 1,522 
Washtub cover, stationary, P. W. Casler. 761,147 
Water closet flushing apparatus, A. La 

Bente. 6x5 as0rah ta adetbhs hisiassicen 761,500 
Wave receiver, Shoemaker & Giddings. 761,258 
Weatherproof pole switch, C. H. Jack n. 701,200 
Weather strip, W. J. Perry ....... 761,305 


: 761,515 
761,587 


Weighing hopper, E. W. ndq 
Weighing machine, automatic, = 
MOT cecesscerarecesesserenuescegecsers 














WS  <uaua ves « 
J. A. ye) Seer essce. Wend 
tanchine. interlock, C. Christensen. 761,368) ~ 





lutely waterproof. Stops the 


life of a new or o) 


coating possible to make. Does 


summer, 
wonaaie scanad 


applied as ved on 
one quart of boiled linssed-oll to 


‘or dipping. 





w 66a S8bd 5b tb abe NA sees even) Reames : 761,144 
Weight. testing machine, E. A. Smith...... 1,614 
Windmill swivel, 8 EB. & 8. . 5 a 761,148 
Wine, ete., concentrating, B. Monti....... 1,387 
Wire onto spools or owe a for 
winding, G. H. Berthelot ............ 761,283 
Woodworking machine, . Hutchinson... 761,492 
Wool fat, recovering, C. E. Swett........ 761,205 
Woven fabric, W. M. Stevenson.......... 761,554 
Wrapper, J. 7. PN. back facsdeosteacked 761,172 
Wreneh, W. BOOTORE ccccccinsvvrrecs 761,110 
Wrench, N. W. OOOO ..20060% ee 61, 
Wrench, J. Sauer ... és . 761,411 
Wrench, Wagoner & Adams 761,431 
DESIGNS. 
Car body, motor, J. Wilkinson...... 36,935, 36,936 
Decorative fabric, J. Cochrane . 36,039, 36,040 
Dial crest, W. HB. Olemer .....-ccccevevece 36,938 
Dish, A. A. Robimeau ...........-6s+0- 36,933 
Me PRO. pEbeh catde 0b steed boecdeeabe 36,934 
Hair pin, A. %: CGNs 6 460 heck be ont bees 36,937 
Rug, J. A. RENEE Neve naseceines 36,041, 36,042 
Spoons, sake. or similar articles, bandle 
for, Heath & Such .....ccccecscecses 36,982 
TRADE MARKS, 
Antiseptics, J. C. Wise ......cesesceeeess 2,745 
r, ale, porter, and aol extract, lager, 
Duluth Brewing & Malting Co........ 42,717 
Beer and porter, Bernheimer & Schwartz 
Pilsener Brewing Uo. ...--...5- «+++ 42,716 
Beverages, certain pamed, Schmeltzer Bros. 71 


Bituminous composition or cement, 
Brothers Co. 
Boots and shoes, leather, 


Warren } 








Boots and shoes, leather, 

Se aor 

Buttons and studs, T. B. 
Canned tomatoes, coron 712 
Canned vegetables and fraite, P. Reneoroni 42,713 
Cigarette paper, Puigdengolas.. 42,720, 42,721 
Coffee substitutes, &. ae 3 AG ‘Sab baved 714 
Cold and cough cure, J. V. Quick .........- 42,727 
Cotton goods, C. Whitman & So Cmbhoaecdes 2,702 
Creams and powders, face, Davis Bridaham 

oo Pereira" 42,728 
Drugs and chemicals, certein named, So- 

clete 1° GuylGRe onc cpeccesseccosvess 42,733 
Feed, Deming, puaeenn Hominy Co...... 42,723 
Flour, whea Sra 42,710 
Feed for enn A 5: Nicolaidi .......+-+.+ 42,724 
Food in tablet and liquid form, preserva- 

tives and sweeteners of, J. A. Bilan.. 42,722 
Games played with cards, Parker Bros., 

42,700, 42,701 

Insulated electric Nght cords, flexible, F. } 

PP PSNR PL cP ees 2,730 | 

Insulated wires and cables, F. 8. Minott. nial | 
Lamp Sere and globes, M. Kirch- 

OS FEES ESE anew oraweie 42,744 | 
Liquid seganait ms for internal use, 

Pineule Medicine Co. .....0.cce0seuee 42,732 
Liquid solutions for cleansing the mucous 

membrane a pus cavities, A. B 

RFE AA Oe 42,731 
Medicine used as a remedy for diseases of 

iver, kidneys, and stomach, B. West- i 

WOE: cus 6o000ks0d% h4ukes Oaceneke 42,729 
Mop wringers and buckets combined, F. -. 

WORE: © Shia wbx ahd cs 0G acc to snnnebban 42,741 
Paste, Italian, Maull Bros............+.«- 42,709 | 
Poultices, E. & Athearn ........... 42,726 
Prints, eolored, Chicago & Alton Railway 

Ge Scnsceudaeasiess ee ss e6cns Kheeeen 42,742 
Re medy for the treatment of certain named 

diseases, C. F. Walker...... 42,720 
Rope ees twine, American Manufacturing 

OO. « ceancapseads 0650 00s}4s co0Tetnabee 42,708 


Setin cas silk, Burton Bros. & Co.. 42,708, 42,704 


Soda, baking, Morehouse Manufacturing 











OO ceed Babes Ss oh Sb bd bT bods anekeén 42,711 
Stogies or tobies, 8. Ewart & Co......... 42,719 
Valves, cocks, sepa: and nozzles, Peck 

We OR have ns Védpeactccs cabeetene ss 42,738 
Wall and ceiling cove erings or decorations, 

composition relief, Embossed Wall Cov- 

CRIES. OD bb bes oto dnd ites sanceeticee es 42,794 
Whisky, Acker, Merrall & Condit Co.... 42,718 
LABELS. 

“American muet Tea,"’ for fom E. Me- 
Carty sec cndcenekisvabebinesihatees 1,106 
“Chlorozone,”’ for disinfectant, “Great West- 
ern O11 Co 
“Crystal Rock,’ 
Chicago 
Due @’Eperna y, le , 1, 
“Golden Crown Patent XXXX Flour,’’ for 

flour, H. 2 & C. K. Bryden.... 11,112 
“I-V Washing Tabletas,’’ for washing tab- 

lets, 1-V Washing Tablet Co......... 11,117 
J-B enn ja for ammonia, Jenkins 





“Lie big's Red Cross Brand,’’ for beef ex- 
tracts, Liebig Extract Co. 
“Old Mission 


Co.,”"" for 
serves, jellies, 


ng pre- 
ms, canned fruits, Old 

Mission Preserving Co. 
“Omega Headache Powders,"’ for headache 

pwders, E. J. Hue 

“Royal Cebinet,”’ for wine, M. 
“Selected Brut * G. H. 

for champagne, G. H. 


11,101 


11,114 
11,108 


All 
1 


Culver. 
Armour 


“Super-Cura, ” for medicine, H. H. 

My da — " for meat extracts, 

“The on * Louis Borax Soap 
soap, St. Louls Soap Co........--+.+- 

er Frickshun Top Syrup,”’ 
rup, Towle rup Co. 

“Towle” s Preferred Stock oom a 8 htop 

table syrup, Towle Syrup € 
Rate ee ag Sheet Bluing,” 


“Washington Yhite Laundry 
soap, Washington C. 











PRINTS. 
“Smaltz-Goodwin Co., Phila.,"’ for shoes, 
en ee eee eee ere Pere 1,005 
“Bt That Hack,” for cough drops, L. 
MORNE. no's’ 5 6a Kea na Had EE DES Oy ows 1,004 
A printed y of the specification and drawing 
of any patent 


in the ‘een ata “te list, or any patent 


in print farnished from 
this office for 10 cents, provided the name = 
number of the tent desired and the te 
given, Address Munu & Co., 361 Broadway, New 
York. 


Canadian patents may now be obtained by the fn- 
ventors fer auy of the inventions named in the fore- 





Washington, 1. C. ‘ 


going list. For terms and further particulars} f 
address Munn & New York. 


are made in Black, Maroon and Dar’ 
quantity, 75c. per gallon, 
at our expense if not a i 


Those who try to sell 
because ‘‘ there is n 


q@ Liquid samples, together with 
various uses, will be sent on 


one gallon, which is sufficient for 


covers about 400 square feet, shi 








(1e composed of pure Uteh Aephalt, prepared Linssed-4htl and Pine Creceote) 


applied on an old leaky anaes, tin or felt roof will make it 
and stops veg Ris of shingles. 


@ ROOF LEAK is the most durable sun or wiuter 
Easily applied. Imparts no taste to water. d 


@ ROOF LEAK SHINGLE DIP renders the wood absolutely 
when the shin = 


cracked shingles and loose nails io positively % " 
@ ROOF LEAK is shipped anon to heavy liquid bs fg yo 


pace on surfaces in good condition. 


@ ROOF LEAK COATING AND ROOF LEAK SHINGLE 


Peden ot Five cena 


@ ROOF LEAK is sold wally ha sn monger paint and hardware deaters. 
ve else ‘cise like ROOF LEAK, 


an interesting booklet pes ny ol VAe 
request, or to enable am pbaak io Med give 


practical test, we will send you for $1.00, delivered free 
cementing 100 
surface, or painting 200 square feet. One — 


ELLIOTT VARNISH CO., $39 Butter Strest, ciucago 


Manufacturers of Fine Varnishes and Inventors of 


rusting in tin or iron, 
Bint add add ten years to the 


not crack in winter or soften in Aig 


ra 


Jes are nailed on the roof 
ich catch 


Pwd goto 


to cock gallo i te 





ice £70 pet Cen you justice, 


ee 


ngles both sides, 


Spar. 











EASIER TO ROW 
Write 


to-day 
for tree 


Life tee $29.00 sete sss: | 





SPEGIAL MACHINERY Tisza. Hi 


CHEMIONL EXAMINATIONS Ru 

















¢ 3 ax 


wes eee 
é. ¥. . Fox Bidg.. Franktin New ¥: 


MODELS 
owed marae Maar Wicca 


Contre Bereet, 


MODEL AND EXPERIMENTAL ¥ WORK. 
and Mechanical Instruments. 


EDWARD. KLEINSCHMIDT, Of W. Broadway, New York. 


eee 
ao Mea : Ez LAUNCH AND 


BUILDERS sf cnrtnd, ester 

































‘fine business—no. 
substantial buildings, equipment, 
established 15 years, One hundfed thoasend 
dollars required. For particulars, address: 
OLMSTED & BROWN, - 











xeon; HARDWARE SPECIALTIES 


Oey caveat ctl 


LORIMER MFG. CO., 163 §. Jeferson St,. Chicago, il. 





“THE ORYSTAL” erase Sie Gawt vonger 
re 


WORKS, Kalamazoo, Mich. 


AN 














AUTOMOBILE "iirc" egptay 
hew and original his wend 














“oTTo KONIGSLOW, Cleveland. Ohio. 


v a a 
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Winton is King! "yz" 















‘The hitic machine Geet astm ene year gained 0 
reputation b unded only by the limits of the earth. 
Write for catalogue. — 
WALTHAM ACTURING CO. 
Walthom. Miss. 








ne 


St... New York 








’ Greatest Air Chamber 





Chicopee 
Pails, 
Ao 











MOTOR TIRES 
































Th liowtng Dp 
George B Selden, dated November Sth, 18%, on 


Gasolene Automobiles. 


In view of their license agreement they and their agents wil! ponte, Be keep on hand or in any manner 
ee Se gasolene vehicies, infringing 
said Seiden patent. 





are licensed under the pioneer patent No. 549,160, granted to 


MANUFACTURERS: 
Electric Vehicle The Peeri ss Motor Car Co. Northern Manutacturing Co. 
Winton Motor Co. Standard Meter Construction Co. Pope-Robinson Co. 
Packard Moto: Car Co. Waitham Manutacturing Co. The Kirk Manufacturing Co. 
Olds Motor Works Motor Car Co. Elmore Manufacturing Co. 
Knox Automobiie Co. s Arms & Tool Co. E. R. Thomas Motor Co. 
The Haynes-Apperson Co HW. H, Franktin Mtg. Co Buffalo Gasolene Motor Co. 
The Autocar Co. Smith & Mabiey, inc, The F. B. Stearns Co. 
The George N. Pierce Co. The Commercial Moter Co Pope Manufactyring Co. 
Apperson Bros. Automobile Co. Automobile Co. Sandusky Automobile Co. 
Locomobiie Co. of America Nias Automobile Co. Crest Manufacturing Co. 

IMPORTERS: 

Smith & Mabley, | 4 Hander & Té Auto Import Co. 
Centra! Automobile Co Standard Automobile Co. F. A. LaRoche Co. 
Alexander Fischer E. B. Galiaher Sidney B. Bowman Auto’bile Co 


Both the basic Selden patent and more than #00 other patents owned by members of this Association will 
be entoreed against infringers. Manufacturers, Importers, Dealers and Agents, also Users of unlicensed 
machines are liable. 


ASSOCIATION on LICENSED 
Ne. T FAST 484 






AUTOMOBILE MANUFACTURERS 
, NEW YORK 
















A Practical Car for American Roats. 


‘Tasos, Speeds ang Reverse. Sli 


Transmission, 
ocking seta, Throwapont, Bove Gear Prive eae 


° cylinder upright meter, 18-20 Heree Power, 
323-35 


Prices $2,500 to $4,000, 
Aluminges Rosen. Comedy Top or Limousene Types. 


ROYAL MOTOR CAR CO.,/|. 
100 Maranuette S4., Cleveland, Ohic, U.S. A. 


Sse YOUR OWN ELECTRIC LIGHTS 


Any size place, summer homes, ae lnandnen, yore, ot oe. 
Every; detail included; véry best material; is protic: 
So simple no electrician wired. Light A Tine, 
as battery nc Gas, Giectas oF 

engines used give — of power for pumping —— 
pvt | wood, - ref: jon, etc, For printed mm matter 





es 


ELECTRIC DEPARTMENT 


x 





most brilliant effects, 00. Radiant 
Tobe, tontalning saising also” chatese fer p Bam ne gy oh a 


fluorescence, $7.50, 
fen Speen, ys ya 
id low activit meee Lantern | 
U Fete wt bigs biende, Willemite. rite for cireulars to 


wut Brown & Earte, Dept. 6, 918 Chestnat St., Philadelphia 





Radiu 








SHUSHINE oe Baty Seay 

Lap hange ass pelle hen ole in 
A CompleteShoe Polishing Outfit for25e your mail on 

receipt oS cee. and if it does not 
SHUSHINE is an oil paste to be the most sati I 
inatebe. You can’t spill it. The Il_shoe polish for all ki of 
polish that ladies can use. Does not leather and all kinds of weat! 
smut or black the skirts. Guaranteed that you ever your money 
not to crackle or harden the most be refunded. 3 


OGMIC CHEMICAL CO. 


delicate leather yea kong 4 
do). The Ideal Shoe Polish 
Men Shoes. Ocrr. 4. BROCKTON, MASS. 


‘sand Women's 


a 











A BRAKE 18 “ THE JEWEL” OF BICYOLE. 
ase of the Dow principle applied in the 
MORROW BRAKE 

deca firs catia hyn employing but one clutch. 


GRANE PULLER.—“ THE TOOL FROM MASSACHUSETTS.” 
A DELIBERATE ACCEPTANCE OF THIS IM. .EMENT UPON OUR WORD 


sotent Oe eee oO REESE Se Serta et aes, whaein, putea, etn, and 


Ne, 3.- Vor uae tn pnghiep shone ang pe feiettic repair shepe. 
af TS ane PULLER can be employed as a shaft straightener, 


TO @eT “ON PULLING TERMS’ wiITH 
Write to CRANE & RICHARDSON, 112 ates Strest. Becton, Mane. 





new 


ory features of this perfect device. 
ECLIPSE MACHINE CO., Elmira, N. Y. 























AQCURATE STYLISH @ 
RELIABLE EFFECTIVE 
DURABLE IN DESIGN 
WATCHES 
We ohagw that eur washer with do jo whas wo eupest < of them, if shom. thenatore, & fn onary pommensstion= 


NEW ENGLAND WATCH CO., 37 @ &9 Maiden Lane, New York 
— 7 Snew Hill, Lenden, England 































































































ee RICHARDSON ENGINEERING CO.. Hartford, Conn.| 


What Do You Want 
Manufactured? 


Having so many factories and such varied 
and complete equipment, we are taking 
contracts for manufacturing sheet steel 
stampings, special precision work, general 
and coutract work of high gtade, and new 
inventions, such as can be manufactured in 
& well equipped machine @iep and tool 
maker’s department, 


POPE MANUFACTURING Co. 
21 PARK ROW, NEW YORK 





are the strongest in the 
world. This is Model ‘‘A” 
No. 1, called 


“The Crimson Beauty” 


Built in lots of 100, quick 
qhipsiognt is the result. 
Steel forged shaft. 
A. tg mapenaagenn geen 
in our 1904 cata- 
ey You Ngxp It. 
No. 42 Perkins Street. 
PERKINS MACHINE CO., Warren, Mass. 




















Our new series of Booklets published 
for the benefit of the investing public 


Beoklet Ne. 1 
POSSIBILITIES OF INVESTMENT 


Now ready and will 
be mailed FREE 


CURTIS @ SEDERQUIST 
Bankers and Brokers 
19 Congress St., Boston 52 Broadway, New Yor 
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